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A Study of the Metaphysical Symbolism in Indian Art:
The relation between lyrical expression in miniature paintings and its

religious symbolism

RIS LR 1L CURMIERA & R ALEEH S %R 3 4)

WFZeiR], ek 28 24 H 1 H~FR 2943 H 31 H

F—U—F /O FE Indian art
O Miniature paintings
@A—T — VYR A Miniature paintings of Mewar school
@r¥x—%-a—v4%]  Gita Govinda
Obap=t Rasa theory
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A Study of Emotional Expression in Indian Miniature Paintings: by mainly
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Analyzing the Mniature Painting of Gita Govinda in the Collection of the
Government Museum, Udaipur [F1E EM3 82525 66 & T

(AN B 7 2 B IR LA BR— D 2 A 7 VA RE T 6 — 2« 2 — 7 ¢ & IO R 1
Ze DS — I TRPER PR FBeAL 25 54 421 (2017 ) T&E
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7 Uy F3FE Miller RKICED [F—% - T—0 4 o F] OV 27U » FEEOIEER &ARF & 25t s
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YR OBR A M 5,
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2016 4 9 A 1~15 HDO U X A T /AEMEE TOBHFIEIZ L > T, 44 BOMBEE A HRE T D Z &R T
&, BUER, #5752 LI B HE L T 2 5w ORI 2 FIER U, M L o fi B E & OFiE 217
S TW5, JFHITSE HEREFIZTVHERR RN TWSE N H D Z & PR TE L, ZOHERE
DOIZFHEEGwHOFTIRE, [V vaXZNE—y T - 77 —F] Tilrid 7 Hmoitik, S 6125
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CORRIE, B 17 BTG MUARGE S FREES . AR TR 71 B BIEREES . SRk 28
SRR A ST TR R R R R RS TR MM EL1T o 7o, OO RS TS 72 S0z /e
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ROEMOERE LSOO, 5% bEREINE 7V HimO R AR L T,

Summary

In the Hindu arts of medieval India are not only depicted the gods or scenes of the myths by
figurative paintings and sculptures, but also behind of them we can recognize Rasa theory which
regulates aesthetics described in the theory of ancient Indian drama and literature. Among the
Hindu arts, miniature paintings drawn in rich colors can be considered a strong reflection of
lyrical expressions of Hindu religion.

Mewar school, one of the schools of miniature paintings, is regarded by the scholars as an
important one which had formed its style at the earliest stage in Rajput paintings. A preceding
famous researcher Dr. Vatsyayan says that among their works, the miniature painting of Gita

Gorvinda collected in the Udaipur Museum depicts the contents of the poetry most finely and
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faithfully and also says that the work uses a typical method for describing the narrative and the
tone of the characters is expressed by the artist. Therefore, I think the work can be an important
material for studying Rasa theory expressed as a painting. However Dr. Vatsyayan’s research is
limited one that only outlines the work by contrasting it with Dr. Miller’s English translation.

Relationship between Hindu arts and a Rasa theory is studied by B. N. Goswamy. His research
based on the Rasa of Sahitya Darpana, the theory of ancient India poetry, is a classification of various
works such as paintings and sculptures without regarding of their date. His research is, however,
ambiguous about the classification method of works and the explanation of individual works, and
does not clarify the relationship between Hindu art and Rasa theory.

My research will try to elucidate how Rasa theory is depicted in the miniature painting of Gita
Gorvinda. In order to understand the contents depicted in the painting, I will adopt the following
research methods,

I will scrutinize the Sanskrit original text of Gitagovindakavyam edited by Acharya,Narayan
Ram, published by Nirnaya Sagar Press in 1949. Meanwhile I will take photographs of the
miniature paintings at Udaipur museum because the paintings have not yet been digital-archived.
Then, for further understanding of the details of the miniature paintings, I will try to decipher the
captions written in the old Rajasthani at the top of each miniature painting. Furthermore, by close
reading of the theory of ancient Indian painting Visnudharmottarapurana, I will analyze how Rasa
should be depicted in a Hindu art. In this way, as a result, I will be able to elucidate more

systematically an aspect of the inseparable relation between Hindu art and Rasa theory.
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The Pancaraksa in Indian Esoteric Buddhism
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Summary
The Pancaraks 4 in Indian Esoteric Buddhism is five kinds of dharan 1 satra (Mahapratisara,
Mahasahasrapramardani, Mahamayiri, Mahasitavati, and Mahamantranusarin i), or the
goddess to whom the scriptures became visualized. In this research, I picked up the goddess
Pancaraksa and clarified the transition of the function of dharan i when the scripture became
visualized.

The Mahasitavati (SV) is a Buddhist scripture associated with the Parcaraks 4, a unit of five
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dharan i. This dharan i satra has two versions—an A version (SV-A) and a B version (SV-B).

In the SV—A, Buddha bestows the Mahasitavati to Rahula, and in the SV—B, Buddha describes
the SV to four great kings. The major common point of these two versions is preaching at the
sitavana (of a cemetery). However, one of the many differences in the content is that Rahula is
a main character in SV-A, but he does not appear in SV-B.

In contrast, the SV-B is more similar to Mahasahasrapramardani (SP) than the SV-A. SP is
contained in the Pancaraks a. For example, after the "four great kings" cast a spell, Buddha
preached about a better spell.

In prior studies, both SV-A and B were regarded as Mahasitavati, but the contents of both are
clearly different in this research.

Additionally, Pancaraksa was deified in the 7th to 8th centuries. I have dealt with
Sadhanamala and others compiled around the 11tk or 12th century, and clarified the contents
and features.

Sadhanamala is one of the texts related to the visualization of images of Buddhist deities,
which was compiled by Abhayakaragupta in the 11th or 12th century. It contains nine kinds of
sadhana of the goddess Pancaraksa. Among these, No.s 194-200 describe the visualization of
the goddess Pancaraksa. No.s 201 and 206 describe all of the five goddesses of Parncaraksa
mand ala.

The feature of SV in No. 206 has a description of the SV-A. For that reason, it can be inferred
that in the 11th and 12th centuries the SM spread, and the SV-A series remained mainstream in
India.

When Pancaraksa became deified in this way, it seems that the figure of each goddess was
formed by the influence of the function and personality of each dharan I sitra. Paficaraksa as
five dharani sutras is deified as a goddess, while leaving a strong connection with spells
expecting guardians.

In early Esoteric Buddhism, people recited or retained dharan i stitra mainly to gain their own
benefits and avoid  disasters such as detoxification, rain pouring, and disease cures.

In the late Esoteric Bible where Sadhanamala was compiled, the actors integrated with
God and the function of relieving others as God appeared. From "self" to "others," it seems
that the purpose and object of that relief was added when the Pafncaraksa as five dharan i
sutras expanded to the deification of the goddess Paficaraksa.

(45Twords)
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Summary

I intended to peruse the Heian literatures and medieval literature in Japan, gather
examples “the moon”, and sort out them for my new interpretion of the Heian literatures and
medieval literature in Japan. For that reserch, I use “Heian Literatures Library” Japanese
Literatures Library started in this year, “Quan Tangshi” Gaiki Media Service offers, and some
materials of other universities.

The first half of the year, I did the reserch in accordance with plans. A notable point is
“Sarashina nikki” that has a major influence of Heian literatures, mainly “The Tale of Genji”.
Then I reserched expressly, and had research publication.

But, the second half of the year, I was afflicted with depression. Because of that, I couldn’t
carry out the research satisfactorily. I think that I should pay attention to my physical

condition and carry out the research more studiously hereafter.
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Summary

I studied on relationship between the Shogun and several Daimyos during Warring States
period of Japan Middle Ages. We had considered that governance of the Shogun was regarded as if
it were a puppet by the Hosokawa-keicho family and many Daimyos had left from the Shogun.
However, I suggest that we should reconsider multi-faced roles of the Shogun in the relationship
among many Daimyos in movements of Kinai (near Kyoto) as well as behaviour of Hosokawa-keicho
because many Daimyos declared requests to the Shogun after the Tenbun-Era (1532—55) .

This proposal is based on the evidence: very few studies were carried out on the Shogun and
Daimyos after The Onin-Bunmei Wars (1467-1477). I studied on the period between Onin-Bunmei
Wars and The Tenbu-nen-kan when almost no studies were available. I focused on two political
occasions, namely The Onin-Bunmei Wars and The Coup of “Meio” (1493), and pointed out
inconsistency of the action for change of the Shogun by many Daimyos as well as Hosokawa-Keicho
family. With this evidence, I made reconsideration on the relationship between The Shogun and

Daimyos.

From my study on The Coup of “Meio,” I declared that actions by Daimyos against the authority
of The Shogun was not overthrow of the power at the time, instead, they criticized the manner of
the Shogun. I examined The “Magari no Jin” whether authority of the Shogun was already ignored
by most Daimyos or it was still alive after “The Onin no Ran.” Battle of “The Magari no Jin” leaded
by Yoshihisa Ashikaga, the Shogun tried to normalize Rokkaku family in Ohmi district
(Shiga-Prefecture).

Until now, many studies have informed us that most Daimyos did not obey orders of the
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Shogun, however, many of Daimyos had participated “Magari no Jin” from my survey, For this, I
showed some evidences, such as positive support activities to the Shogun by Yamana Family, Ouchi
Family, even in Toki Family (the representative family of west group against the Shogun). For
example, Toki family had moved to live in Kyoto and they started to recovery of delivery of the
annual tribute.

I outlined next question originated from the “political power” of the Shogun of Yoshizumi
Ashikaga after The Coup of “Meio.” Here I use the word of “political power” but not the
administration, because the Shogunate was divided by the other Shogun Yoshiki Ashikaga and the
Government-in-exile is created by him. The former studies suggest that most of Daimyos had left
from the Shogunate of Ashikaga, except Hosokawa-Keicho Family leading The Coup of “Meio.” Is
this understanding reasonable?

To propose a new understanding, I employed the evidence of policy (1494) of Shogun, Yoshizumi
Ashikaga; i.e. his invasion and interference against the successor of Rokkaku family. From my
studies, I found the Yoshizumi’s policy was suggested by Hosokawa-keicho family as well as many
Daimyos, such as Akamatsu family.

In my conclusion, I may suggest that most Daimyos surely had big interested in the Shogun
family through several evidences of my findings. Therefore, we should study on the relationship

between the Shogun and Daimyos after The Coup of “Meio.”

Future perspectives

I would like to study more on the after-effects of The Coup of “Meio”on about 30 year of a state
in which a chaotic period before Tenmon era when many of Daimyo again had tried to make contact
with the Shogun, i.e. Ashikaga family. I will confirm my consideration on the actions of the

Akamatsu family and the Ouchi family as my research materials.

I am deeply appreciating the academic support by the “Inoue Enryo” scholarship on my study and

also teaching staff of our department, especially Prof. Chisato Kanda as my supervisor.
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Summary

Although studies on court attendants in the Heian Period have provided detailed
information of vassals in ancient Japan, such information regarding the Nara Period was
previously scarce. Based on my concept of “the chosen fourth-rank officials,” who were promoted to
legislative officers by being appointed as supervisory officials in the Nara Period, this study aims to
examine the following points: (1) contrast with the vassal system of Tang Dynasty’s Emperor
Taizong, (2) links with the political developments of the Nara Period and the actions of the Fujiwara
clan, and (3) the situation around the abdicated Emperor and the Empress Dowager, who retained
imperial authority while maintaining relationships with vassals. I submitted an article with
detailed information on vassals to another journal describing my view that some of “the chosen
fourth-rank officials” were temporary officials such as funerary officers, and they were of a different
class than the household officials and chamberlains who served as vassals. However, I received
feedback that the framework of “the chosen fourth-rank officials” was ambiguous, and,
unfortunately, the article was not selected for publication. Therefore, I am currently attempting to
reconstruct the concept of “the chosen fourth-rank officials” by focusing on the contrast between the
composition principles of the bureaucracy of the Nara Period and the Heian Period. Currently, I am
attempting to develop a more persuasive and argumentative framework on the human composition
of envoys and temporary officials.

Regarding imperial authority, the presence or absence of an imperial edict on the Queen
Dowager assisting the Emperor’s governance determines whether the Queen Dowager has imperial
political authority. This pattern was established with Tachibana no Kachiko in the Heian Period. I

summarized this in an essay I submitted for review to another journal. However, while some degree

26



of progress has been made regarding the Empress Dowager, many points remain to be clarified
regarding the abdicated Emperor. Emperor Seiwa’s abdication edict is seen as marking a new era in
the regency system; however, the fact that abdicated Emperor Uda subsequently participated in the
national government under young Emperor Daigo seems to indicate a transition period in regency
government. While examining how the regency government was established through developments
in the system of the abdicated Emperor under Seiwa, Uda, and the time after them, it is essential to
examine the structure of imperial authority in the 9th and 10th centuries. I hope to review this

aspect in the future.
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The Faith of Old Korean immigrants shifting the Christian Church: Regional comparison
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Summary
This study is to clarify the actual situation on the faith of Old Korean immigrant shifting

the Christ Church. This study clarified the following two points.

1. Old Korean immigrants make large-scale movements in the local community by
church events such as dissolution and reconstruction.
2. There are Old Korean immigrants who shift church individually. However, it is not

based on specific areas or cults.

From the above, it can be considered that there are at least two patterns of movement
among churches in Old Korean immigrants. In other words, it is (1) large scale occurred
between specific regional churches, (2) personalities arising in areas and churches where

relationships are not observed.
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Is it true that men are more likely than woman to engage in short term mating?
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Summary

Men are more oriented toward short-term mating than women. This tendency is known to be one
of the most robust phenomena in social psychology. We (Niida & Horike, 2016, 2017) reported that
this phenomenon is not always robust, but it occurs when men are not sensitive to social reputation.
The purpose of this study is exploring whether our findings have external validity. Our hypothesis
is that, (1) men are not oriented toward short-term mating than woman when men are sensitive to
their reputation, (2) men prefer out-group woman more than in-group woman. We conducted three
web-based surveys.

In Study 1(N=203), in the eye condition, eyes were shown on computer display, whereas in the
control condition, flowers were shown. Then participants rated SOI (Simpson & Gangestad, 1991).
Men have a significantly higher SOI score than women, and participants in the eye condition have a
significantly lower SOI score than those in the control condition. In Study2(N=214), men were more
likely to choose out-group woman than in-group woman as a short-term mate. Study3(N=213), men
were more likely to choose out-group woman than in-group woman as a short-term mate, even if the
in-group woman is more beautiful than the out-group woman.

Our hypotheses were partially supported. We discussed the effect of sensitivity to social reputation

on men’s short-term mating orientation
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Investigation for the duration of emotional experience: Reexamining the AREA model.
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DOIVTHARGEROBIEGIToTc, 207 BB % 2EHTWREFEZN TR LI E Z A THESE
LTy o 7k L TR iE R L O SR D T2 O DI E 21T > 12,

2. WroER s L OV O EE

(A 5E 1]

BFIE 11X 11 AIC 7 VA ZIT VY 12 A IICARAEZ £ U722 REEICS W TT 7Y b7 700
WELBREAPILEZRE I 5250hoT-, TO®RT VO YEFLa L 27 "al )77 OEEE
AL 720y, BIRR CIEENTE T Lz & OFEIZAS TR,
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LI BRI DT TRV, G5 200 7 — 2 BEIFNECE T, 207 —ZI3E
Ot Thd Y o RA D TIERWD, —EOMRIZOVWTHRET 5, ZZTHRET D
ERILEDFRHE O/ Y — 0 Th D, RPE TITEBFRFIC OV T, T CITk T L72EB) & BIE b
WTWDIEENTA T 72, & LIEENIREE DS & 22— O TR 3 2 O THAUTTEE TR O
DEIF, ET LIEB ST OB CETRWIET TH D, L LARHEDORKERNOIX, S7zo
Dl —ADEENIL, ZOBDRIZENFHEL TODZ EBRH LN o7, BAEMIZIE, BIED
Hkige L CODIEE O J543 . THBVIREE OWD O BEECHCThoTo, REZ DL I RFEREL T
DINEOWTITEB O ATRMENFIET 208, ZORRT 5L AL LTE, EEREITH DT
BT DLV D TH D, ZHITHFER T EOEMI I L TRERBELT 2O THA

(472 2]
FEIC L > CTHAERREEB : LTHWALDDOKVIALNTE, LM LEREEL L OWED
b, ESICEBORELZITo7-9 2 CHBDODHMEXITH> Z L TEE L,

3. SB%OWRIZIH T HE E 72 XA

FFELIZBWT, 77U RTZ T ED +eT — 2 BERRTE hhole, ZORITAHOBET
HY, BEMEZITWENWEEZEZTND, 72, SRIOT—=ZIZTELY bRV DRNT =25 E
ST, WMEFEOMDIRY Z O K 5 2 FE RGN 2 5T LI BT RITFEE L R\ TERSy
W4T 2RI R IC OV T L VAR T e A EHLMNCTH I LN TELTHA I, A% Lo E
B TnEZW,

FIAFR 21T TIXHATER 2 ME L 42 MR T 5 E TICE LIV DD AT v T 2ET 5,
Z LT HAGERD I E CE 721322 O CTREIER 7 1 B ADME 2175 Z 818Xk 0| 0o
ANFENH 2 DEERBROE NN ED L I ITHETON TN DN E MR 2 N TE S LIk
HTHAI,

Summary

In previous studies, uncertainty with emotion eliciting stimuli prolongs duration of emotional
experience (Wilson and Gilbert, 2008, for review). In the studies, it is assumed that people pay
attention to emotion eliciting stimuli with uncertainty and long accessibility to the stimuli keep

emotion lasting long. However, as Loewenstein (1994) suggested and Litman, Hutchins, and Russon
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(2005) empirically proposed, uncertainty does not always prolong the duration of attention. Indeed,
studies that I conducted before did not support the results by Wilson and Gilbert. The cause of the
conflict may lie in a fact that predictor of attention is not uncertainty but curiosity and the
relationship between uncertainty and curiosity is inverted U-shape. I tested the process and tried to
translate a scale for future research.

In study 1, I conducted an experience sampling survey. In the previous study about daily duration
of emotion, researchers ask participants recall their past emotional experience up to several years
ago. But this method cannot avoid memory bias. Then it is important to decrease memory bias.
Although previous study with the least memory bias is a way that participants report their
emotional experience at the end of the day, I tried to decrease memory bias smaller. I think
experience sampling survey is one of the most appropriate methods. In experience sampling survey,
participants report their experiences several times in a day for several days. Then researchers can
investigate participants’ daily experiences. In the present study, participants were asked to report
their emotional experience including how strong emotions they experience at reported time, when it
started, and how long lasted. They also reported questions about uncertainty, curiosity and
attention. However, in spite of repeated pretests, experience sampling survey application had
trouble in the survey and I had to stop the survey. Although the data size is not so large, I could
conduct some analyses and found some results. I will present the results in conference this year.

Second, I started to translate personality curiosity scale. Because curiosity can be understood in
some ways, it 1s important to investigate effects of curiosity as a personality on duration of
emotional experience. I first translated English version of curiosity scale into Japanese version and
tested validation with some scales which are assumed to be related to curiosity scale. Although the
tentative items candidates are selected, I will try to conduct survey again and again, which will
result in more valid scale. After that I will test the effect of personality curiosity on duration of

emotion with survey.
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HAERIKREOEA R ZFA LIEFERRE A N a7 0
BIEL & 2 O ARG MEREAM
Production of unnatural A-type trichothecenes by utilizing different
species of Fusarium and evaluation of their biological activities

WA ek 50k (BT ARERNS L 550

WRIEHIM, TRk 28 42 4 A 1 B~FRL 294 3 A 31 A

F—U—RK/OAM NV a7 A-type trichothecene
@7 Evaluation of toxicity
@FTHYE Novel compounds
@AIZE Drug discovery

PRk 28 LA, 559,000 1

WEEER S (1) FRBIONEHER
< FERSRIHHL AT N U 27 & > OAERE L & IR
F 16 MRIRE D FAEM =2 77 LA (AKX —FERK), T 28 4 11 H
+ Production of an unnatural trichothecene by incorporating a shunt trichothecene
intermediate of Fusarium graminearum into the T-2 toxin biosynthetic pathway:

identification and characterization of 7-hydroxyT-2 toxin. (3£%) Journal of Natural

Product. ik 29 % 7 7E

WFERRIE 35 K OVER O
1. WHgEHE

AR TIL, BOLEEENTIEE N a7 HOKBORIZER L, Filce MY a7vr 08l
il F OABIEMEORMEZ B E Lz, FCHEMENTRW AL R Y a7 & OFRIERARLOLE YD
Bz BT 2L e L, 207D, AN ars AR E BR LY a7 v U AR OEARRE
ERHAT S Z LR AT,

MY oK OARE LRI T L o icks 2 iant-, £, F g MAFF111233 D44 ki
5o Trill ZHEE LTk (F g ATr1I) ZBMESRME T CREL, AGKRTRIKTH D
7-hydroxyisotrichodermin (7-HIT) & 45 « ¥ U 7=, RIFEIC F g JCM9873 4G plE n 1 TriS iRk
(F g. ATri8H> 5 7,8-dihydroxycalonectrin (DHC) & A4FE X ¥ 5 = & il A, IclIGESLMZ R L.
RERLL 7o, R L 72 P RIS LC-MSMS | THRMT L 72,

Wi, BEEOEASRBEEERAWCTZHR N a7 OAE LRI T X 5 1IciTo72, £, F
sporotrichioides (F] s)NBRC9955 (T-2 toxin A £ ) D A& B s 1 Tris & E S Vi #k (F s. ATrib)
W THIT ZEEE LTHRMNT 52 ETHH NY 27 8@ 7-hydroxy T-2 toxin (7-H T-2) 2 A FE 7=

(Fig. 1), T"HT-2 % LC-MS/MS TfENT # 1T > 72, 7=, F s G BGBE T Tril WM (F 5. ATril3)
(KSR L 7= 7-HIT, £721X DHC ¥ L., 7-hydroxy 4-deoxy T-2 toxin (7-H 4-de T-2) D /EFE % 37 5
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LBz, AkDEFEYMTH D 4-deoxy T-2 toxin (4-de T-2) DAEFEMERR A LC-MS/MS THEAT L 7=,

kY nTt YV OBEFE ST & DB I LA ORE L N a T AR KR AR L
Too £ T-H T2 12 BEBAEWHR kD C-A N LT & F M ALEESEIZ L VW T-hydroxy HT-2 toxin (7-H HT-2)
EAEFE LT, £72. C-3(LT BT LR TRI101 % HV, 7-HT-2 % 3-acetyl 7-hydroxy T-2 toxin (3-A
7-H T-2)~. 7-H HT-2 % 3-acetyl 7-hydroxy HT-2 toxin (3-A 7-H HT-2)|Z Z&#a S W72, KH L7= 8
FU a5+ % LC-MS/MS T L7=, 7-H HT-2 |12 NMR THERE L, HER 2 1ER L1,

MU a7t ot & KB EOFMIX, CCK-8 ZH\ /= MTT assay (2 X - T, HL-60 fifaiz ~ U
a7 EMAT-REOEEERZR ML, fMO L7z, 72, & N arerz/Mlaicism, 5E%
DNA Z#itH L. 7 40— 2 EXKkE T DNA oW k28152 Lz,

F BRI R1 R2 R3
T-2 _OH “0Ac H
4-de T-2 -OH -H H
7-H T-2 -OH -OAc -OH
3-A 7-H T-2 -OAc -OAc -OH
; 7-H HT-2 -OH -OH -OH
AcO 3-A 7-H HT-2 -OAc -OH _OH

Fig. 1. % MU 27 A

2. WFzERRE IS KOV o3

F g ATvi11 L F g ATri8\ L » TENFh 7T-HIT & DHC % 45 &¥7-,DHC D## 413 DIFCO
HUEERE T 2 2 A Y SYEP 551 100 ml 12 F g ATHE8 DA% AL, iR 20°C T 2 MBS #R )N Rl Th
ST, BoN DHCIHEHZ v~ 777 4 —& HPLC CTHltd 52 & CHIT 2 LN TX T,

#1300 mg @ 7T-HIT % F 5. ATri5 \ZWMNT 52 LT, £ 150 mg @ T-HT-2 ZEFET 5 F 0N HkT-,
FERLL 7= 7-HIT £721% DHC % E 5. ATrISIZHM L, TLC f#hr L7=fs 5, T-HIT 2z 727 7 Aah
OIBEIIRMD 7 T A TRV AR v N3ER T 72 (Fig. 2), BRI %E kT L Tt L, B
ra~ NI 7 4 —THlLTz, BUE, BOoNTWEICOWTEDRIELZ R A TS, LC-MS/MS
TOITIZ L D &, HRD 4-dexoy 7-hydroxy T2 toxin |L15 H LTV o T2,

TEMAMNSEONTHAERICE > T, F920mg D T-HT-2 % 4.7mg @ 7-H HT-2 ([CE#+ 5 =
EMNTE . NMR IZ & o THEEZRE L=, QNMR (2 CTERE% . HPLC (2 & » THRERR &2 1R Lf:ﬁ’%ﬁ'%\
VL FOREN S 7z (Table 1), KR L7z 7-H HT-2 i3 HPLC f##ric X > C. 25D — 27 iR T
X, TNENTERL, BT EIToTo 2 A, B2 00Nl et A ’Ufr?ﬁ&ézh%sa“u\i
RELJE BAMEARTH D Z E BRI N, T ORMEROFELITR 1 7.83 TEHIZE L TV,

TRII01 2L > TH20mg D T-HT2 20258 4mg D 3-ATHT2 #4652 N TE, 10mg D
T-HHT-2 75/ 7Tmg ®© 3-A7T-HHT-2 A ET 2 FN/HKZ, 3-AT-HT-2 X HPLC O v — 27 )2 6H 5
PERDFEIENHER S, T OmfELIZ 1: 6.61 ThH-o72, 3FATHHT-2ZE L TH HPLC O v — 7 2
S EMRDFENHER SN, TOHEMLIT1:5.70 Thotz, £, BEEEHOBREKIXT EF LK
DE— DN AR E RO L EL, B LR RAZSRH L2 (Table 1),

TP I CHEMERTAM & 7R b= AFBEREORGEIC L D & BEOIEE FEEOR SIXEHIZ T2>
7-HT2>7-HHT-2>3-A7-HT-2>3-A7T-HHT-2> 7-HIT D)L 72 > 7= (Fig. 3), LoTZinbHo k
VarstvrO@FMEET RNV ABEICLDZ D ERBINT-,
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Table 1. KNV aTkvr D a~ 7T 7 4 —DIFHR

HPLC LC-MS/MS
r)arky | PREFRRRE I R m/z PREFIREE]
7-HIT 308.4 179  6.38x107| H' 309.1697  3.970
8-HIT 308.4 159  goi1x107| H 309.1697  3.514
DHC 382.4 18.8 - H' 383.1704 3.372
T-2 4665 231 493x107| NH, 4842541  4.404
4-de T-2 4085 22.7 - NH," 426.2486  4.276
7-H T-2 4825 209  709x107| NH,t  500.2490  4.018
3-A 7-HT-2 524.5 248  105x10°| NH," 542.2569  4.641
7-H HT-2 440.5 176 818x107| NH," 4582385  3.277
3-A 7-H HT-2 482.5 216 880x107| NH,"  500.2490  4.101
100%
" R [ 1: MADH_1 20% b— || r-’a_ L]
v 2 HARDIH_2
3 : 4-deT-2 std 80% I /
4 WA+T-HIT_1 0

# | 5: @s+7-HIT 2 o 70% I I l

- | 6: 7-HITstd S 60% I I

0,
o I g
Ho 40% % Rl
FRg b = 30% -
200/ / e 7-H T-2
0 / —a— 7-H HT-2
12 3 4 5 6 10% "3 MK\ — et 3A 2
0% S FATHHT2

Fig. 2. Fl s. ATri13 ~®

feeding assay

0.0001 0001 0.01 01

3. AHRONITEIZI T 2B £ 72 XM
AW T, YHOBREO—2>Th o7z C4 (OEEMO C-7 fiKkE b ARMKINY a7&
(4-deoxy 7-hydroxy T-2 toxin) DAEGKEZMERT H Z Nk o7z, D7D, HEENE

Bz, BROMHAEITV, ZOFHRNY a7 v 0GR EBIET, 4%, RRAL,

pM (p.mol/L)

100

Fig. 3. MTT assay (& & 2% #PEREAf

1000

i D KR

HREMO MY aT7 v 7477 ) —2FRL, TOLEERZH~LZ LT, Markriz
(ZRIHT

DAEFIEMEDORETEMARBIC DWW T2 2R 2B TV TETH D, £ ORRIT, FH
EL MV aTerOMEEH LN LOT A T 52 LIZORB0, AIFEIC

LHEEZLND,
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Summary

Trichothecenes are a group of mycotoxins produced by several molds such as Fusarium
graminearum, and cause serious health problems in human and livestock exposed to
contaminated important crops. Trichothecenes have common trichothecene skeleton in their
structures, and bind to 60S subunit and cause inhibition of protein synthesis and DNA
synthesis. Although these compounds can cause serious health problems, they have potentials
as novel medications since they are specifically toxic to rapidly dividing cells.

In this study, we utilized two Fusaria, F graminearum and F sporotrichioides to produce
novel unnatural type A trichothecenes. We first obtained 7-hydroxyisotrichodermin (7-HIT) and
7,8-dihydroxycalonectrin (DHC) by incubating F graminearum ATrill (Fg. ATri11) and A Tri8
(Fg. ATri8), respectively. We added 7-HIT to £ sporotrichioides, which lacks the first enzyme to
produce trichothecene, and obtained 7-hydroxy T-2 toxin (7-H T-2 toxin). We also added 7-HIT
or DHC to F sporotrichioides ATri13 (Fg. ATri15), however, we did not succeed to obtain the
compound we expected, 4-deoxy 7-hydroxy T-2 toxin (4-de 7-H T-2 toxin). We also obtained
7-hydroxy HT-2 toxin (7-H HT-2 toxin) by incubation of 7-H T-2 toxin with the microbial C-4
deacetylase. Then we obtained 3-acetyl 7-hydroxy T-2 toxin (3-A 7-H T-2 toxin) and 3-acetyl
7-hydroxy HT-2 toxin (3-A 7-H HT-2 toxin) by incubation of 7-H T-2 toxin and 7-H HT2 toxin
with TRI101, trichothecene acetylase at C-3 position. We confirmed the chemical structures of
7-HIT, DHC, 7-H T-2 toxin, 7-H HT-2 toxin, 3-A 7-H T-2 toxin, and 3-A 7-H HT-2 toxin by
LC-MS/MS and/or NMR analysis. We also made standard curve to measure concentration of
each trichothecene by HPLC.

The viability of HL-60 cells exposed to T-2 toxin, 7-HIT, 7-H T-2 toxin, 7-H HT-2 toxin, 3-A 7-H T-2
toxin, and 3-A 7-H HT-2 toxin was determined using MTT assay. The order of the calculated ICs, value of
trichothecenes were T-2 toxin > 7-H T-2 toxin > 7-H HT-2 toxin > 3-A 7-H T-2 > 3-A 7-H HT-2 >
7-HIT. Since it is generally accepted that trichothecene mycotoxins induce apoptosis, we also performed
assays for DNA ladder formation, an early indicator of apoptosis in mammalian cells. We obtained the
consistent result between MTT assay and DNA ladder formation assay, thus, it is indicated that toxicity of

trichothecenes is attributed to apoptotic effect of them.
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Nivalenol 5% kU =27 & AREHEESR 2 Fr DI O PRER
Screening of microorganisms which have acetylases for nivalenol

trichothecenes

WHEREE ML fEK (BRTEEARER IS e %)

WFIEIR, PRk 28 454 A 1 B~ FR 294 3 H 31 A
¥—U—F/OrY a7tk trichothecen
@7t FVLEEFE  acetylase
OMLT & F ALEEE  deacetylase
DAYV —=27 screening
OB BN substrate specificity

SRR 28 4 FEAS(14R 489,000 M

oes R/ (D F KO R E
CATTRER. BRHRIE. KA, AR, ANE, ZHEET
[mivalenol ;& 7 B 5D —FER HIEDFESL )
AARRMEESS 2B 101 R (HEEFER) H o (2016 4£ 5 J)
CBILHER, BAHRZE. NIDHER. B ANE, ZHEE T
U a7ty C-ANLT B F ALEESRE TRIT O EMEORGE & FEHMEAT

SRRE o TS B 16 FRIRE D FEMFEa L 77 LU A ((RAX —FER)
S (2016 4 11 H)

it SIEP S OND & AL
1. WF9EE

nivalenol (NIV);% + U =25 & 213, Fusarium graminearum %D REIC L > TEES D I
TH Y., KD deoxynivalenol (DON) & (X720 | RIZITHEEBEMRAED D RO > TR, Fi0,
NIVHZ R a7t 03 & A SI3EE O &EWHUANIFEIE L7222, DON &30 | ELISAIZ X%
fHARHRBHEE SN TR, ZOREOAIETIE, NIVR ) a7 228584 5 HHMAw 2 %
KL, TN ZAHTHZ LT, EROMEICKIET D Z & 2RI,
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I"DUNIVAZ MY a7 2fifmd 5 FEEAEY ORRR

ABFIE TIXRE A HH SERE L 72 1220 b T HEM A 2 8 EL L . nivalenol (NIV), 4-acetylnivalenol
(4-ANIV), 4,15-diacetylnivalenol (4,15-diANIV), 3,15-diacetylnivaloenol (3,15-diANIV) % N L%
‘Lo, —EHIRM%, BERKEES-T LT L T, TLCIZT7 774 L, NBP-TEPA{EThHYU 27
tramH Lz, b L, ZomBHETREISAZRTIUL, BHECRLFET 2RI VREPHARINT
WHRIEEMER S D & & 2 70, AFEWIL HPLC & LC-MS/MS IZ X V| FIEZH AT,
1-2) 72 F/RER A AT D TIEBAED OBRER

NIV #Z RV a7 &0 &2 —#5T 3,4,15triANIV [ZZE#$ 572 0121%, C-30L, C-4fL, C-15 DT &

F Ak L, ELISA T3 2 FIENEE LW (Fig. 1), D 2 5 C-3 DT & F /L {LEEHE TH 5 TRI101
(TIEE R RMEDA < | recombinant TRI101 OFHEE & 7209w, LirL, C- 157 B F/HUEBERETH D
TRI3 X, 4 fLIZT7 B FNVENH H L. TORERRIESIIOSZREZ LIc< v, £ 2T, AER RN
RIRS . 4-ANIV IR L TH C-15 (7 B F VIEZMINTE DMAEMZRE LTz, S HIT, FEFITR
LECREAENHE L TRIT 121D 0 | 3,15-diANIV & C-4 (27 & TV I AN C & D340 % 1
#Liz, bii1) OFEBREFEREOLE (4-ANIV, 3,15-diANIV) Z MW C, RO L TIAT LT HEBR

AT o1z,

3,15-diANIV €~ 15-ANIV - C3rr & F Lk o
2B ” :

L - :TRIOT :
| - - C-I5fI7EFIE -
NIV . TR o

| C-4f1 7 £ F Ik

3AJ5 < 4,15-diANIV - TRI7
-triANIV 1 2
~I': V Ty P -
iy . kBT EFIL/BT EFILAL-
3.4-diANIV < 4-ANIV : )

(GERHAAE) S A :
Fig. 1. NIVR kU7t > %Z34,15-triANIVICZEHY 5 AF—L

2. WFFEREF X O OB E

2-) NIV MY a7 2 fiFad 2 HHMAEY ORR

AKFEBRTIZEF 1000 EIEZ B 2 5 TEBAEMICHONWT, A7V —=2 T % {Fol-, FORE%E, NV,
4-ANILV, 3,15-diANIV, 4,15-diANIV ® 4 FE¥HO R U 273X TOAR Y hBEKT L H K55
ZLIETERNoT, LML, TRENDO RY 2T ATONT, ARy hBTHKT DR AE G 5 RE
D ZENTE I, ARORRTIIRERR TR T VT Lz, b0 ARy FOEKIE
HIO@EY =ARX VERORRICE 2 bDRON, HDHWIE, 7 ) 2y FEEEOMEE G2 K0 KEMED
ERoTeZ EIZHmD L DRONTDN LR T,
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2-2) TR F MRS D TEMAEY OTER

AKFEERTIZ, 4-ANIV % 4,15-diANIV ~£#i3 5 C-15 L7 &F 7 —E & 3,15-diANIV &
3,4,15triANIV ~D 2T 5 C-4 (L7 v F 7 —EB 2§ 2 HEMAEM DREZ1T - 7=,

Z DR, 4-ANIV O T & FALIZOWTiE, 645 HIRICOW TN E 24, 9EIKICT EF vk

EMEZ R0z, £Z T, ZNOOREELHan=—(bL, HE 4ANIVZIRNL, €OL#EY % HPLC
T 774 Uiz, ZOREER. 1 EKOLBPIEWZ R L T\ e, 0%, ZOZ#Y % LC-MS/MS 12
TTTA LI Z A, FD MSIMS O/34 = b A 4,15-diANIV Tii7/2<, 3,4-ANIV ThH 5 =
EWHIA LT, Trbh, BO C 15O T B F LTI, C3MDOT BT BRI 5T\
e bhol,

F72. 8,15-diANIV O 7 £ F/UAIZ DN T, 434 ERD 9 b 6 BIRICT & F ARG 2B 72,
ZIZT, IRLOFEKEHan=—(L L, HE 3,15-diANIV 2RI L, ZO&HY % HPLC 27 7' 7
A L7, EOREE., SEEDOALNEELZRFFL CWe, 20%., ZOEHRM A LC-MS/IMS 127 77 A
Liz& 2 A, 2O MS/MS O /3% —2 )b HID 8,4,15-diANTV TH 5 Z L BNbinoitz, D) bixd
EUEPEZ R LTZEIRIZOWT, ZOEKO B 2R U, MR & Ulc, Lo B2 Aoy, I
PEIZFEFICHL oo T L E o2, HIREHEZ 0.22um O 7 4 L Z — 2T b0E T d L
Too TOBEFRIGEORBEEMGZM T2 2 A, pHITHEE, HEIX 40CH A2 E@ERE L T5 2 &2
bhoT-(Fig. 2), S HIZ, TRIT L3720, 30C TOLEMITIEFIZEm <, 24 FEf% DIEMEAHERF L
TWD Z EBNRENT,

40 7 25 T
3\‘: —+—EFEbuffer ;\? 20 -
&l’ 30 MES buffer ‘I‘:’i‘l‘
.'_.'..&( 20 - ==Y Bkbuffer ﬁ 15
4 s 10 7
w10 7 W o5 -
0 T T T T T T T 1 O T T T T T 1
4 45 5 55 6 65 7 75 8 10 20 30 40 50 60 70
pH RE(C)

Fig. 2. 3,15-diANIVZ EF LIt BEZ D EE &Y

3. SHBOMIEICIT DR E 7o LR A

AWFFERS, NIVER Y a7 v 2B 5 HRMAEMZ 2 <G5 2 LR T,

ZOHPNTIE, HEMEMIC N a7 R RINL, B#E L72#%, NBP-TEPAIEIC KV AL R
LEERBIAE LT, TNDDOEEIT, TARF VEROBME LD THLINTETHH L T LT, 414,
LC-MS/MS (2 & o TAEEDOHEEZTT> T FETH D,

72, 4ANIV O C- 15z 7 B F AT @R AR LI, 2H613 C3 a7 v F kT 5K
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LGN T, ZHUE, C-15 A7 & F /L bBE#E TRI3 & FIERIZ, SMEAREENEE ST V20
ZHZELCTEICS W EEbid, 122l BE~OT 7 B ADOHENED D Z & Tl ¢
LEER LT DR S D720, 5% b ZOWHEKERET L TETH D,

3,15-diANIV @ C-4 i 7 B F /LT HEEICHOWTIE, BiTdehro7enld, Ham=—(kT252 L
WL, EOIEMEIZOWTIHRD ZENTE R, 7272, ZNOOEKROBEFEEMIZFEMICM 2 51F L
L RinoTeloh Stk ZOREROREN, RMEZRAD EFERFIZ, o & @mOIEME 2R HEMAY
DHEFEED TN TETH D,

U EOMEREMRRTHZET NIVRN a7 U 2EETLROBESL NIVR N a7k %
3,4,15-triANIV (28 L, — RN T 2 ROMELITH Z L2 Hfad, ZHA b OFEPMRR S v,
ZOMEEFEIT N 272 OPBRICEEESL DD EE X B,

Summary

Nivalenol (NIV) is one of the trichothecene mycotoxins, and it is often found in important crops in
Japan. Since no microorganisms which detoxify NIV have been found so far, we aimed to screen
ones which open the epoxide ring of NIV. It is also a problem that effective antibody against NIV
was unavailable unlike 3,4,15-triacetylnivalenol (3,4,15-triANIV), thus, ELISA was not available
for this toxin. Thus, we aimed to screen bacterias which have C-15 acetylase and/or C-4 acetylase
activities, (trichothecene C-3 acetylase, TRI101 is already available) and these three combined
enzymes assumingly convert NIV to 3,4,15-triANIV, which can be easily detected by ELISA.

For the first experiment which aimed to screen detoxifying soil bacterias, we used NIV,
4-acetylnivalenol (4-ANIV), 3,15-diacetylnivalneol (3,15-diANIV), and 4,15-diacetylnivalneol
(4,15-diANIV) as substrates. We added each toxin to incubated medium of soil bacterias, incubated
them for several days, and extracted with ethyl acetate. The extracts were concentrated and applied
onto TLC and the trichothecenes were visualized by NBP-TEPA method. No bacterias were found
effective to give no spots by addition of all of NIV, 4-ANIV, 3,15-diANIV and 4,15-diANIV. However,
5 bacterias were found to give no spots visualized by NBP-TEPA method against one of 4
trichothecenes. We are trying to find out what they were converted to.

For the second experiment which aimed to screen soil bacterias with acetylase activities, we
used 4-ANIV or 3,15-diANIV to find ones with C-15 acetylase or C-4 acetylase, respectively. In the
case of 4-ANIV, out of 434 bacterias, 9 showed acetylase activities. After isolation of each bacteria,
only one bacteria kept acetylase activity. However, LC-MS/MS analysis indicated that this bacteria

acetylated NIV at C-3 position instead of C-4 position which we aimed at.
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In the case of 3,15-diANIV, out of 434 bacterias, 6 showed acetylase activities. After isolation of
each bacteria, 3 isolates kept acetylase activities. We chose the one with the highest activity, and
characterized the crude enzyme of this bacteria. It was shown that optimal pH was around 6.5, and
optimal temperature was around 40°C. Unlike TRI7, trichothecene acetylase at C-4 position, this

enzyme was fairly stable after 24 h incubation at 30°C.
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Trichothecene-3- O-acetylase, TRI101
~ the evidence as a self-defense enzyme in Fusarium

wrEfREE  Hth mE ECEERTERNS LSRR

WFFEIIR, PRk 28 4F 4 A 1 A~k 29 4% 3 H 31 H
¥—U—Fk/ OhkVY=a7Er trichothecene
@7t FLEEHRE  acetylase
@ H C.MitPEMERE  Self defense mechanisms
@fif#:  detoxification
TRk 28 AEEEAZAHE 489,000 H

MK/ (DFERBIOAEEE
- P AR, VeEROLE, B, BT 1T, AR LRRE -, B fiaic i) 5 TRI101
DFEBL L isotrichodermol MMEDHESR | A ARRMLF TS
AZ—5FK) @ (2016 4 6 1)
- AR, EEILEE. BTE, AT AT, MR, ZHEEF. TEMiic BT S Y
a7 ANSHERRESE TRI101 OB & MRS ORGE]  SRIRE S AW Es 5

%22 A S T RS (R

16 BRRE D T AW 77 Lo X (RAZ—3K)  5UE (2016 4 11 H)

WFZERE I IS K OVECR O
1. WFgEE
AWFTRIX, FY a7y C3INLT BT LS TRIN01 IC X 27 - B ClifEfiE Off %2 B9 &
L7z, BRMCIE. C3NLT B F /UL E S TrH101 Bis T % Bl s 8 A L, TRI101 O AR D H
B Té 5 ITDmol Z W Tk 21T o7z, £, BMaPRICEA S UEHEL L7 TRIT01 (2 K 5%k
U astUmthRElic oW TR T A &L LT,
P VAT =7 g VEICRY . v U AFEMIE Sk FMBA ~ THI0I EI5F %28 ALz, £D
B, 7% A% (DEX) FEMT 7 E—% —0O FiRiZ Tr101 Bis &2 MAPAI, 7T A RNFA Y
> SB)ifE# 5T BSD &~ —H —#fat & Li=7 9 23 R L7, BEIc A+ % FBS I2i:
C3NTT7TEFT—EBDRAVPHERINTIEY, ZORIEDTD, HH L FBS ZH WA LT,
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BSZHWTELZ g &2\, BSEE 250 ng/ml F TEREMIZIT > 72%, ITDmol I2 XD E L2

varwiiols, B v a U THIROEEN R S N HE, B—27 n— AbziTv, 57

fakk o FiEEE O TRIIOL VG ZRIE Lz, 15D @istERIC DEX #iRINL., 4 BEE Lcfio

HBEZE 2R L 7 2 F UL E LT B F AL D in vitro 1EPE% HPLC THERR L7z, £7=. DEX &0

L 72 HifaZ ITDmol £ 721X ITD 2N L7k F ik & 7 & FAALDEMDOHeRE % in vivo TIT > 72,

Z D%, WT & TRI101 @iEMERRIZ DUV T MTT assay & F CTHEPHER EICs0) % 3R, F 74

fadtenTw s FafTo Z LTI G DMK ITDmol & ITD it 2 fH~7-,
2. WHgERGEF K ORCR O

WT TIZ#HMEICFEA B 5129 O ITD & ITDmol TIFIFHMEN R SR -T-720, FBS F1 o7 7
vF 7 —BDORADEDN, LB, FBS IEMEGEHZEH L7284, ITD I35 95% L, Lol T & F
JALDIEE > T2y, FBS At 2 L7284, ITD OB 7 £ F /b3 6.1%E T2 5 Z &n
Hke7-, =0 FBS &b & JEMBE 265/ L, WT 123515 % ITDmol & ITD @ ICs0 & 3K 7- & =
%, ITD ([ZBWTHEB & FEMELTH 10 5D ICso DEN =, Z D% O#% O IR Tlx FBS & ihh:
Hz Tz,

ITDmol # £ 0.2 pg/ml Tk LIZMIIROH — 27 0 — AL EAT\, in vitro CIHFMERIEZ1T o712 & 2 5,
EIETERRD A RS Do, TR TR b EiEED G3 A W THEBREZITo72, WT & G3 RO HIEESR
DT BFIMEET B F VAL % in vitro TH~T-& Z A, WT 121 TRI101 IEM1E72 < . G3 BRIZHB W T
(I8 KD DEX 2N 2 HCTT v F /ARG TRL 725 Z L 93y b o 7= (Fig. 1. ITD ORLT & F v
bEMERLIZE 2 A, G3HRICDEX ZIRM L7 b DX WT K0 ST £ F AL 572200 2 & 23457
57z, £ o TDEX OWINC LV TRIIOL BEEABRSFHINTND Z LBV RBIS T, ImvivoTHT
TF L LT B F MUIEE AR L= 2 A, DEX #ifM L7= G3 kD7 & F AALiE 0.5 pg/ml
ITDmol % 100%ITD (2254 L. Bl 7 & F /L4t 3.3 pg/ml @ ITD % 8%% T ITDmol ~DZE#i % #1 2
%5 Z L k7= (Fig. 2),

FBS & stz AV C . DEX 2N L 7= WT & G3HD ICso &K 7= & 25 WT & G3 £ ITDmol
& ITD @ ICsofEi%, ITDmol Ti% 4.4 %, ITD T3 3.2 ffDOENHFRTE , Tr101 Ei5EFDEAIT
D, ITDmol & ITD IZFIEN T3> TV 5 2 & 3R Sz (Fig. 8), £7-. T DEX 2RI L7
WT & G3#k% 24 well 7L — MIfitX, ITDmol Z¥sIN L. 3,5,7 A 5% OAMIE 24z 7=, WT
1% 0.1 pg/ml THEAIZHIK L TW=DIZxf L, G3 #I% 0.4 pg/ml F TAEMR S R k72 (Fig. 49, =
AUZE D TRIIOL IZ K> CTEMWMIAIC N Y a7 it E2 T 5 CTE 5 2 LB R STz,
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Fig. 1. WT & G3 @ in vitro I&MEHIE (n=3) Fig. 2. WT & G3 O in vivoiGHERIE
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Fig. 3. WT & G3 @ ITDmol/ITD o #ifaBH 2 28k Fig. 4. WT & G3 @ ITDmol O B A= #ifa %

3. S%OMZIZIT D £ 7T

ABFZE TR, THIOIE AT % b PEFRANICEAT 5 2 & T TRITI01 3B L, ZOfER, C-3 LK
it r)arTterz7eF /L@ 22 LT Mln ) a7 UitEEBE T L8910k 2
EDRENT, TNE TEHHHIIICE N TZ 5 Vol id <  Md TORIIFITH D, Z DI,
M) a7 AFEROFFO N a7 UIMEDOEOFEIEE b2 0 | EM O B i HEERE DS & v
IMENDAT v TOEEMZRT ODEBFER D, 4%, ZOWERREZEEE A, #l21X. TRI101 [
FREER L, R a7 CBIBRICERNT 2L WO ISl E EX BD, £72, TRII01 ZFBLL 720
WIRRFEY N a7 2 VAESHEIEREEZ AT O 0ERN M) aT e 2 EL RN DA RNWET LR T
EHUT, AEREOI VSRR EDORZRUT LY, BUED M) a7 v o AERERT 2 Z L2255 2
EINTE D E LAV,
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Summary

Trichothecenes are mycotoxins with 12,13-epoxytrichothec-9-ene (EPT) skeleton, produced by
fungi (Fusarium etc.) which infect important crops such as wheat and corn. They cause severe
health problems such as diarrhea, vomiting and alimentary toxic aleuki in humans and livestock
exposed to them. The toxicity is attributed to their capability to bind to 60S subunit, which causes
to inhibit protein and DNA synthesis in eukaryote.

Since Fusaria are eukaryote, there must be defense mechanisms against self-made toxins.
Immediately after isotrichodermol (ITDmol), the first biosynthesized trichothecene, is produced, it
is acetylated at C-3 position to isotrichodermin (ITD), which is much less toxic than ITDmol. Thus,
TRI101 is expected to be a self-defense enzyme in trichothecene-producing Fusaria. In fact, yeasts
and plants in which 7r7i701 is incorporated are more resistant to trichothecenes than their wild type
(WT). However, in animal cells, such an observation has never been reported, thus, we tried to
incorporate tri101 gene to FM3A, mouse breast cancer cell line, and evaluate their resistance to
trichothecenes.

Fist, we determined the toxicity of ITDmol and ITD in WT, and surprisingly, there was almost no
difference in toxicity. The reason of this unexpected result was found that FBS used in the medium
contained potent deacetylase and catalyzed ITD to ITDmol. Thus, we decided to use FBS which was
boiled beforehand in order to deactivate deacetylase. It might be one of the reason why 7ri101
incorporated animal cells did not show resistance to trichothecenes.

Then, we transformed FM3A with 7ri101 and screened the transformed cells by blastcidin S, a
selection marker, followed by ITDmol, a substrate of TRI101. Then, we cloned each cell with strong
TRI101 activity, and obtained G3, which showed the strongest TRI101 activity. Then, ITDmol was
added to G3 in vivo, and 100% of ITDmol was acetylated to ITD. Next, we measured ICso (the half
maximal inhibitory concentration) of ITDmol and ITD in WT and G3. ICs0 values of ITDmol in WT
and G3 were 0.23 and 1.00 uM (4.4-fold difference), while that of ITD in WT and G3 were 3.0 and
9.6 uM (3.2-fold difference), respectively. This result strongly indicated that incorporation of 7¥7101
to animal cells improve resistance of the host cells to trichothecenes. This is the first report to show

this observation.
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PUAEYERTR DN A X WA O EIRTEE PEHERERR IO 5 % D 2
Effects of antibiotics exposure on homeostatic maintain function in
medaka larvae

WEEE K FR CEMRFER Eart s M 2 4)

WFFEEAR] Rk 28 4F 4 H 1 H~FRE 2943 A 31 H

F—U—RK/OLRF/anvA K Silver nanocolloids
@AX T Medaka
QW #H BB AR T Glycan relative genes

@Rk E{x+ Embryogenesis relative genes
Rk 28 LA AER 630,000 H

WHIEFEF FR R A —FER

Kaori Shimizu, Misato Fujita, Kensuke Fukao, Futaba Mogi, Yoshiriro Kagami, Nobumitsu
Miyanishi, and Shosaku Kashiwada: Toxico-Glycobiology: Silver Nanocolloids effects on Medaka
Embryogenesis through Glycosylation Disruption, Society of Environmental Toxicology and
Chemistry Asia/Pacific 2016 Conference, September 16-19, 2016, National University of Singapore,

Singapore

WFZERR R d K OV DA 2

1. WHEERBIUHED

I =T VT ML, BEET <7 ) 7 iz STy EE - ARG ST
L3, EREV A BEE S TWS, $-7/ 2a 4 K (silver nanocolloids: SNCs) 723 X & 1 A&IFIC
BOTMAR, ORI, R0, REKOB/N, o, FHEEIZR &S OREBIER O R 4 #E
T2 ENBRICHRE SN TEHY, BEEKEERE T Th D ctsl, tpml, rbps, atpZal¥ XV hoxb6
DFEENEAT D ERHALNIENTVD, LML, TOFMEA D =X LOFEMIC OV TII R T
bbH, —HT, AXDOFREFR A D EXKO—> b UCTHHBERIE T (bdgalt2, b3gatl 3 LV
b3gat2) DIBINFEITFTOLND, £72, TMETE L TITo7- DNA~A 7 07 LA ITORER, B hO
PREBICB#E T 5 alg2B X gns DR BL SNCsIRZEIC LV MHISND Z ENRHLNE -T2, £ T,
AWFFEIX SNCSIRTE A A & 7 O TR B R 112 5 2 D B2 RET 5 L OB EER O —B) %
I BEH B T ORIUCH 2 D B LRHE L,
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2. EEJiik

SNCs W& A FERE A B B AR 136 K OWESH RIS T O R BUC G- 2 5 B L2 AT 5 DITEIE T
FEDOW BRI 21T o T2, A X W IRfAE# (Embryo rearing medium: ERM) /12 SNCs #2E 2% 0.05
mg/L & 720 X OS2 Oz Bk & LT, stage 2 DAEIIZREE L=, Wb+ 5 FE CTHAT
YU T EITY, gRT-PCRICHE L7z, R E LImBIs HITEREEABEEEE - CTh D ctsl, tpml,
rbpb, atp2al B X O hoxb6, BEHBIHMEIR - CH D alg2 gns, bdgalt?, b3gatl 5 L O b3gat2 D3t
10 flifHE LTz, 72, SBIF N A X IZREIRD EOEZIZENTRI L TWEINEHLNNIT L7720

BAR TR BUBALO AL 24T > 72, qRT-PCR & [Alfk D 51k CHERE 247\, RNA in situ hybridization
~MELTZ, 51T, BEERICBWTRICEE ChHD & THIND hoxb6, alg2i KO\ bdgalt2 d 3 i
BFaERRELTYA 7R,V 27 v a EEZHNVT stage 2 D FFEINCAR RNA #1EAL, FER
fRAT R AT o 12,

3. WFFERRIE IS K OB O

gRT-PCR OFER, alg2 gnsB LN b3gat2 D3 BT SNCs BRFEIZ K 0 #if| S iz, bdgalt2 DFR B
X4 B BIZHH S, 6 B BEICTUE SN, b3gat] DFBUL 4 HHIZBWTHHI S, 6 HHBIOT
ABEIZRBW T SN, ctsl OFBUIRRRIX & g L CTHEREITRD b2 > T, rbps DFRBLL
il S, tpm1 3B X hoxb6 DFBLUITUHE STz, atp2al OFEBUX 1 H BIZTUtE S i, 3 H BT
SN,

FENTR 7GR # &AL 1 5 BB L tpm] 2R < FEREERIEEELG 1 4 8in 2605 e LT
RNA in situ hybridization #1772 &SR, alg2 gns, b4galt23 L O b3gatl DR BLILZENEHEEIRIC
BWTHIZEINTZ, £72, SNCsIEEXICB W T alg2B L O gns OFRBITIH S, bdgalt2 B L O
b3gatl DFRBUITTE 7=, L L, SEIOMITIZE T b3gat2 DB iR 5 Z L IXTE
Moz, FREFZRBE IR 12O\ T, RIRXIZIBW T ctsl I3INEESFE, rbps 13K, atp2al IZFHOH
W X OMIfEICB WO CRENRE &z, hoxb6 DFRBLITRD e h-oTz, BEXIZBWT, ctsl,
rbpb, atp2al OIEBUTK X & il U TEITRO N2> T72Dy, hoxb6 DFBUTFH LS IZHB W
T iz,

alg2 3 L O bdgalt2\2 >\ T Ix RNA B % 0 ng/uL, 50 ng/uL, 100 ng/pL 3 X O 200 ng/uL (2%
ELTA Y 2r v ar{Tolz, alg2l2oVWT, RNAEEA 200 ng/uL ICREL- & T 51
ROE AL 6.7% T o> 7=, bdgalt21Z >\ T, RNAEE% 200 ng/pL (1258 E L7ZBRIZSE T D EAD
FEIE 3.3% T o 72, hoxb61Z-5W\TIE, RNAJRE % 0 ng/pL, 10 ng/uL, 100 ng/pL 35 X O 200 ng/pL

:m&*

WCRRELTCA V=7 v ark&iTo7z, RNAEE % 10 ng/ul, 100 ng/uL 3 X Y 200 ng/pL IZ3%E L
TAV V=l varziTolBE, HEAT S RNA ORBRFICETRENEINL, FEINL PR
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JER B EEIL L T, 72, /¥ =7 va Uy &7 R, FEINIBREBRE OERITVWTNE
YA XHE/S, IRERIZDS, Az, Eifds K OE RO TH - 72,
4. BHBOWFRIZHT 2 E 72 X8 A

AWFZE LV, SNCs BREES A & 71 OFEHBIEIR{R 136 L OB RBIE R BEEER F ORI AHEL T2 2 &
MWLM ST, LL, BEHEHERAOEBICOWTUIRARTH D, 5% OB E LT, SNCs R
FEHESIC G A DB OV THERR T D e OITHEHI T 21T 5 TETH 5,
Summary

Silver nanomaterials such as silver nanocolloids (SNCs) are concerned about

environmental pollution and ecological adverse effects on aquatic organisms. We revealed SNCs
exposure induced morphological deformities in medaka embryos. And gene expression level of ctsl,
tpml, rbpd, atp2al and hoxb6 were changed by SNCs, however detail toxic mechanisms were
unclear. Glycosylation relative genes b4galt2, b3gatl and b3gat2have been known to be essential
for embryogenesis in medaka. Furthermore, from medaka DNA microarray analysis, we chosen gns
and alg2 as target of SNCs toxicity. In order to investigate effects of SNCs on gene expression,
triplicate of 15 medaka eggs at developmental stages 2 were exposed to SNCs (0.05 mg/L) in ERM
(embryo rearing medium) until hatching. Three-eggs were harvested every 24 hours, and then were
subjected to qRT-PCR analysis. Gene expression levels were altered by SNCs. Gene expression level
of alg2, gns, b3gat2 and rbp5 were suppressed. Gene expression level of tpm1 and hoxb6 were
enhanced. Gene expression level of b4galt2 and b3gatl were suppressed and then enhanced. Gene
expression level of atp2al was enhanced and then suppressed. To visualize gene expression regions,
embryos were exposed to SNCs from stage 2 as same condition above, and then subjected to RNA in
situ hybridization. alg2, gns, b4galt2 and b3gatl were detected strongly in head of embryos at stage
39, which means that these genes are relative to brain and central nerve system. Gene expression
level of alg2and gns were suppressed by SNCs exposure. And gene expression level of b4galt2 and
b3gatl were enhanced by SNCs exposure. Results of RNA in situ hybridization supported results of
gqRT-PCR analysis. Gene expression of cts/ was detected in yolk sac, rbps was detected in liver and
atp2al was detected in jaw muscle at stage 39. Gene expression of hAoxb6 was not detected at control.
In exposure, gene expression level of ctsl, rbps and atp2al were not changed. Gene expression level
of hoxb6 was enhanced and detected in 7th pharyngeal arch. To examine function of glycosylation
relative genes and embryogenesis relative genes for morphogenesis, gain-of-function of alg2,
bdgalt2 and hoxb6 were performed using synthesized RNA injection. Enhancement of hoxb6

induced dead. And ratio of dead embryos was dependent on RNA concentration. Enhanced alg2,
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bdgalt2 and hoxb6induced morphological deformities such as shortened body, blood clots, ischemia
and tubular heart as same as medaka eggs exposed to SNCs. This study revealed that SNCs

exposure disrupted glycosylation and then leaded to malformation of medaka embryogenesis.
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Establishment of effective screening system for cancer prevention foods

based on cancer stem cells theory

MroEEE i ik (EaREares AaREER)

WFIEIR, PRk 28 454 A 1 B~ FR 294 3 H 31 A
F—U— R/ O»A T Cancer Prevention
@ Al Cancer Stem cells
@RI RA A Prostate Cancer
@K/ 3  Hypoxia
®3 wocks# 3D Culture
PRk 28 AR A2 4H 560,000

WMIesE/ FRBIOCOEREELR
ol MhEk. Ve L. FeE e, Bk FRE. KRB K T ARG 2D < AR A0
TRF (2 X 2R T B OME) © 4 I EbJEa. PRk 29 4 1 /]

WFZERS 3 L OV DR 2L

1. BFgEJ5 ik
ORISR VAR AN MG STz 7 1 — o ORI

b MRS AR RE 2 AR S VEIa 38 7 L — b &3 Al spheroid AL B3 1 2 VT 4
AT ARAS A AR (LNCaP, PC-3,DU145) #f10H SRt &#E T 5, MR, 2 A8
~— B — D% 3 % mRNAL ~L(RT-real time-PCRIE) TH#HT L. spheroidF i HE & 75 Al ~ —
A — DB %GO THINZ IR AR MRS R S e v — U 2R T 5,

@S A TR BT K 5 ML AAFIE DO IRFE
OCHL ST 7 m— 2 & IO TRLBEEA & M U CRRk LRI 50 FE 2o T (B SRR 1 1%L
T)TH#R L, BABMIENIEE A LEETN TRV GO L il UIREER A ESRME T T OELFF D
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ERT L0 ERAET 5, RIC, TRFIZ X VARERFE /0 £ T CTOMIEAFIEMESME S 2 00
EREET D, F£72. 8- ha MU= — L@ T3)DHH &2 7 ry 7 LZENS RS- ha b=
J = NT—T Vi ERE-T3E) 2 G L. ZO6T3EZ AW T, §-T3OHMLIZE DL b e\ EhiH % [F
FRICHREET 2,

OIKEE RIS D A T = X I DIRGE

P AR CIE A 2e I SR DM S L Ze WK ER R AR VA U HIF &M LT 5, Liedi-o T, OT
B sic 7 v —r 2 AW TEEBEEDESRMET & ik UREEFE 3 LSRN TOHIFsO R 8L & #
87 LU (Western blot{:) T2, F72. @ TITo L MIRAFIEEORK 2B, TRFIZ
&V REEF 5y ESR A T TOHIFsH BLO M0 O 7 F 53 F DDA T = X b e 2 o
7 LUV THRRRET D

2. WFZERaE B L O R o
QD FERE

Spheroid JERRHE & #imt L 724G S, DU145 % spheroid TERREEAME < | LNCaP & O} PC-3 #fil @ spheroid
TERRES M x> 72, 2 @ spheroid JEAKRE D M WEEZ IR L S AR~ — 0 — DR B ZEt L7z & 2
5. LNCaP J& O PC-3 Ml D Btk & Lh~JE Rk S 7z spheroid 123 A~ — B —FBL L~V 3G BT
L7z,

@O g

KRR /3 TES1F T COMBATAE 2 MET L2 & 2 A LNCaP J O PC-3 Mg DBk & B STz
spheroid (Tl AAAETEDSHEIN U 7o ARBRSE 53 FESAE T TON AL OFEMEZ M6l 2 23 A TR &
FMELUTTIRFICHER Lz, £72. TREOERSGTHD 6 -T3 OHELE &2 =— 7 LiFEERIC L 7
myZ Lz §-ra bz —anyfpo—7 VB8R, T3E 26 L, T3EIZ LV Fi(LITiF L2
WD ZRREE L. TRF & efig L7z & 2 A 53 URpkklie O AEAFTEME 1 TRE, T3E RO E & b2 L
7o LTED o T IREEFRIEIGIT & 0 BN U 72 RS2 IR A RRER R 13 TRE 36 & O T3E i EEARAF AL )
STzt TRE ZHERALAE AR A7 & T AR AEE M 2 i L7z,
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QD FER

ATSERR 23 ARk 0> HIFs JE 81 % i # R 3R 0 [E SR IF T R OMERR 53 [ESe i T Chul L 72 & 2 AIRHER
FOESME T CTORBMNE Do T2, IRIT TRF 2B L7= & 2 A TRF [XIKEE R 3 E 4o F CTHNY % HIFs
DR R FER WD ST, £, HIFs OZEEFEST D 2P MESNTND Sre 77 I U —F
F—E8 (SFKs) I H L, it L7z & 25 Sre DIEHAL L~V ITKERFE /3[4 T oI L, TRF ALEEIC
LRI MmN R b7, K#IZ, SFKs OFLEAITEH % PP2 ALPEIC & % HIFs f Uf Sre—P D Z /3
7 3BLL AL E R Lo & 2 A HIFs KON Sre-P & 2 /X7 FBLOAME 23 7L & iz,

L EOZERR IG5 &, O TIERINZARDS ARMIRED spheroid FRBED BT 21T > 72, AHFFET
IX LNCaP O PC-3 il iZ 35U T spheroid JERK 23T 775, DUL45 Ml Tl spheroid JER 23T D72
Motz, ZOBRHRE LT, ML ECRE 7R S12 X0 DUL45 HEBE H IS S AR D TR TE N D Te o T2 72
¥ spheroid JER BTN ol B X2 B,

QTIENADEMHELIZER L TN D L Eb TV D EEFREIGZ WST-11EIC X V1T -7z, LNCaP K
PC-3 ffifid & H 1T, spheroid JEAKREDS VY 27 1 — L (FAREESE S F T C O MR A A7TE P A3 8 v ME ) 23 78
B, SBEIAWZHIETEH DI TIED 275, RERFREISEEDS & 2 BINLIRAS A SRR A i C & 2 T RENE
MRS, £z, EREEFEMEISIC K0 B U7 Ri RS AR IR X TRE 35 X OY T3E IR EERAFAYIC I
il STz 728, TRE IFHURLAEARAA T AEEE 2 Jif 2 LR S iz,

@ TIIAEMR IS B A (2 I THULBYBSE & R 7o R 55 A 7 (HIFs) (275 A L7z, TRF KR
FOESME T TN 2 HIFs DX LRy Bl S 872 2 & 1V | TRF [Z HIFs OZELDRE 21
LT, AR AR ORI RN B 2 PHE L T D e R Sz, F72. HIFs OREE
FHET D ENHRE ST D SFKs BIREAR /3 ESME FCTHM L, TRE BT L 0 BIA WD S T,

AL OFERI G TRE X BTSRRI kT 2 B2 i AER Z o L R S v E L=, TRF
DHLRINNR N AAEREFDOONE D & LT, SFKs OIEMEFLE %2/ L C HIFs O E & L L. miNLIRA
AR DIRER 43 JESE FICB T D AF AL E L T D AR N R ST,
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3. A%OBIIEIZE T D £ 12 XA

AWFEDRERDG | in vitrolZdstT 2 TRF OHURISLIRAS AAERMEF O — SO RREMEA RIR Sh iz,
F72. TRF NEISLR AT RIS B W TERIKIGH SN D 7o OIZIE in vivo DR SLE L 725, LT
Mo T, WOBREL L TEMWET L TO TRF (2 K2 [EENHI AR A & DICHRET 2L ER B D,

Summary

Cancer stem cells, well known as tumor initiating cells, are subpopulations of cells within
cancers with self-renew and multi-lineage potential and are believed to be responsible for the
development of tumors and the determination of malignant phenotypes such as metastatic
potential in the tumors. Cancer stem cells were first characterized in leukemia patients and
later on in various types of solid tumors including prostate cancers. Also, it is postulated that
the complete elimination of cancer stem cells may contribute to effective cancer therapy,
because a risk of cancer reoccurrence can be almost diminished by elapsing the cancer stem
cells. The cancer stem cells can be determined by their ability to self-renew, form spheroid
structure under three dimension culture condition in vitro and differentiating to form bulk of
the tumor in vivo. In this context, this study was undertaken to establish isolation of prostate
cancer cell rich population from human prostate cancer cell lines (LNCaP, androgen-dependent
prostate cancer cell; PC-3 and DU145, androgen-independent prostate cancer cell), finally

leading to a new potential prostate cancer treatment strategy.

Size of DU145 spheroid is smaller in comparison to spheroids of PC-3 and LNCaP. Also, mRNA
expression levels of cancer stem cells marker were elevated in PC-3 and LNCaP stem-like cells.
This means that PC-3 and LNCaP stem-like cells have higher concentration of cancer stem cells.
Under hypoxia, cell viability of cancer stem-like cells was elevated compared to normal cultured
prostate cancer cells. Cell viability of PC-3 and LNCaP stem-like cells decreased with increase in
TRF or T3E concentrations dose dependency. TRF can decrease cell viability without depending on
the antioxidant activity. Moreover, we focused on hypoxia inducible factor (HIFs) which plays a
central role in hypoxia response mechanism. Protein expression levels of HIFs increased in PC-3
and LNCaP stem-like cells under Hypoxic condition. Also, TRF decreased protein expression levels
of HIFs which is increased by hypoxia treatment. Finally, we focused on Src family kinases (SFKs)
which induce stabilization of HIFs. Activation level of Src increased by hypoxia treatment and
decreased by TRF treatment. Also, the expression of HIFs and Src-P proteins decreased with PP2

treatment, an inhibitor of SFKs.
59



From the results of this study it was suggested that TRF has an anticancer effect on prostate
cancer stem cells. As a mechanism of action of TRF anti-prostate cancer, it was shown that
inhibition of HIFs stabilization through inhibition of SFKs activity may inhibit survival of prostate

cancer stem cells under hypoxic condition.
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Summary

Nest building is a male specific reproductive behavior in Nile and Mozambiquie tilapia. Ogawa et al.
(2006) provided evidence that Gonadotropin releasing hormone type three (GnRH3) is a potent
neuromodulator of male reproductive behaviors such as nest building and aggressive behaviors in
Nile tilapia. In our previous study using Mozambique tilapia (Oreochromis mossambicus), we found
that GnRH3 neurons are sexual dimorphic; males have a greater number of GnRH3 neurons in the
terminal nerve (TN) than females. When mature females were treated with androgen, male-specific
nest building behavior was induced. Furthermore, the treatment with androgen increased the
number of GnRH3 neurons in mature females to a level similar to that in males. About 20% of
11-KT-increased GnRH3 neurons were labeled with 5-bromo-2‘-deoxy-uridine (BrdU) in females
injected simultaneously with 11-KT and BrdU, while the rest of GnRH3 neurons were not labeled
with BrdU. These results indicated that the androgen-induced increase of GnRH3 neurons in
females 1s mediated partly through adult neurogenesis. The aim of the present work is the following
two.(1) The first aim is to study the origin of newly generated GnRH3 neurons. If stem cells around
the ventricle would become GnRH3 neurons, intraventricular injection of BrdU conbined with
11-KT would label some GnRH3 neurons with BrdU. Therefore, we first examined whether
intraventricular injection of 11-KT would increase GnRH3 neurons in the TN. And then, we
examined whether intravetricular injection of BrdU with 11-KT would label some GnRH3 neurons
with BrdU. (2) If not, the second aim is to study where newly-born GnRH3 neurons come from? We
hypothesized that newly-born GnRH3 neurons would be produced in the olfactory epithelium and

migrate to the TN through the olfactory nerve (ON). Therefore, in order to examine this hypothesis,
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one side of ONs was cut in 11-KT-treated females and numbers of GnRH3 neurons and newly-born
GnRH3 ones were counted in both sides of the TN.

(1) When 11-KT was given to females by interventricular injection, the number of GnRH3 neurons
was increased similar to our previous study using intraperitoneal injections. (2) By intraperitoneal
injections of BrdU and 11-KT, about 20% of 11-KT-increased GnRH3 neurons were labeled with
BrdU. However, by intraventricular injections of BrdU and 11-KT, no GnRH3 neurons were labeled
with BrdU. (3) When one side of the olfactory nerves was cut in 11-KT treated females, numbers of
GnRH3 neurons and newly-born GnRH3 neurons were significantly decreased in the side of the ON
lesion. These results suggest that 11-KT-induced newly proliferated GnRH3 neurons migrate to the

TN through the olfactory nerve.
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Summary

Ageing and/or the lower physical activity associate with the increased stiffness of veins, causing
the cardiovascular disease (e.g. hypertension). To reduce the risk for cardiovascular disease, it is
significant to improve venous function in young, although the factors which effect venous function
are not understood well. In previous studies, the young endurance-trained men have greater venous
compliance than sedentary men. Although it is not clear the type, intensity, frequency and duration
of training to improve venous compliance is not clear. Thus, the purpose of this study was to
investigate whether continuous training and interval training improves the venous compliance in
young subjects to construction of endurance exercise program to increase venous vascular
extensibility.

Twenty-seven subjects participated in this study [continue training group (CTR): n = 8, interval
training group (ITR): n = 9, control group (CON): n = 10]. Both exercise groups performed an
endurance training program three times per week for 8 week. CTR consisted of cycling exercise at
60%Hrreserve for 40min. ITR consisted of cycling exercise that alternate between 40%HRreserve
and 80%HRreserve every 2min for 40min. The CON was advised to maintain their daily activities
without exercise training during the 8weeks period. Forearm and calf venous compliance was
measured on subjects in the supine position by inflating a venous collecting cuff placed around
thigh 60 mmHg for 8 min and then decreasing cuff pressure to 0 mmHg at a rate of 1 mmHg/s.
Forearm and calf venous compliance was determined using the first derivation of the cuff
pressure-venous volume relation obtained during cuff pressure reduction (compliance = B1 + 282 X
cuff pressure). In addition, venous capacitance and maximal venous outflow were also assessed.

In CTR and ITR, cuff pressure-calf venous volume curve shifted to upward significantly after
training. Although cuff pressure-calf venous compliance changed after training in ITR, whereas not
changed by training in CTR. In addition, calf venous capacitance was greater after training in CTR
and ITR, but maximal venous outflow changed after training in only ITR. Venous functions of
forearm were not changed by training. In CON, all parameters did not after.

In conclusion, it was suggest that interval training is more effective that continuous training in
the influence of endurance exercise training in young on venous compliance. Also, to improve

venous compliance, endurance exercise for at least 8weeks or longer is necessary.
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Summary

Higher brain functions are essential for our daily living. Spine is characteristic structure of
excitatory postsynaptic site and spine morphology is closely related to higher brain functions and
regulated by various neurotransmitters and neurotrophic factors. Glutamate is most common
excitatory neurotransmitter and stimulates postsynaptic neurons via glutamate receptors. Among
the glutamate receptors the group I metabotropic glutamate receptor (mGluR) has been shown to
contribute to spine morphology. Since spine morphology is supported by actin cytoskeleton, mGluR
activity may link to dynamics of actin cytoskeleton. However, the intracellular signaling cascade of
mGIluR to actin cytoskeleton is largely unknown. We then make a working hypothesis that drebrin
a spine-residential F-actin-binding protein mediates the interplay between the group I mGluR and
F-actin. Since drebrin possesses two binding motifs for Homer that is a scaffold protein of mGluR,
the mGluR activity may be capable of regulating dynamics of actin cytoskeleton in spines through
drebrin-Homer bindings. In order to test this hypothesis, using cultured hippocampal neurons, we
elucidate a relationship between mGluR activity and spine morphology by examining the
association of mGluR5, drebrin and Homer in dendritic spines. Dissociated neurons prepared from
the E17 mouse hippocampi were cultured following Banker’s protocol. At 21-DIV we treated
neurons with the mGluR stimulants, ImM CHPG (mGluR5 selective agonist), 15 min. After the
treatment we fixed and immunostained neurons by anti-mGIluR5, anti-Homer1, and anti-drebrin
antibodies. In CHPG-treated neurons, the number of spine in which Homer was localizeed and
Homer and drebrin were co-localized was significantly increased as compared with control neurons.
We also found the change in F-actin morphology in spine of CHPG-treated neurons. We next
examined the effect of preventing Homer-drebirn bindings on mGluR activity-dependent
morphological changes by overexpression of the sequences carrying Homer-binding motifs of
drebrin. As a result of preventing Homer-drebrin bindings, the number of spine in which drebrin

were localized was significantly decreased as compared with control neurons. In addition,
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localization of F-actin was disappeared in spine which was prevented Homer-drebrin bindings. Our
data support the idea that mGluR5 is involved in the regulation of spine morphology through
drebrin-Homer interaction. This regulatory mechanism might be related to abnormal spine
morphology described in certain types of neuropsychiatric disorders, such as depression and autism

spectrum disorders.
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Syntheses of tris-phenanthroline ferrous complexes having multivalent glycoclusters

for intramolecular carbohydrate-carbohydrate interactions
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Summary

Glycosphingolipids on cell surfaces are composed of carbohydrate heads and ceramide tails and
play essential roles in varieties of bioprocesses including fertilizations, differentiations, and cell-cell
adhesions. In glycosphingolipid chemistry, an increasing interest has been placed on
carbohydrate-carbohydrate interactions (CCls), in which the carbohydrate unit of one
glycosphingolipid recognizes the carbohydrate unit of another glycosphingolipid in specific and, in
some case, cations-dependent manners and CCIs are now recognized as main driving forces to
induce various cellular recognition events. Investigation on CClIs is of quite attractive from an
industrial viewpoint, since it would supply useful information to design new drugs for preventing
various diseases triggered by unfavorable cell-cell adhesions (metastases, inflammations, etc.). In
spite of its importance, not only fluidic nature but also fluctuations of glycosphingolipid levels on
the cell surfaces make it quite difficult to investigate CCls in a detailed manner. Simple and
well-designed model systems are, therefore, highly required in this research field.

We present one of such model systems we developed, that is, glycosylated tris-phenanthroline
ferrous complex to investigate lactoside-lactoside interactions those are main driving force to induce
lactosylceramide-lactosylceramide interactions. To access this model system, we successfully
synthesized 1,10-phenanthroline having a B-lactoside at each pyridine unit (phenLac) and then,
mixed it with Fe2+ to construct the corresponding tris-phenanthroline ferrous complex carrying
trivalent lactoside-clusters ([Fe(phenLac)s]2+). Since N-Fe coordination bonds are reversible at the
ambient temperature, the resultant complexes provide dynamic combinatorial libraries (DCLs)
composed of four diastereomeric stereoisomers (A-fac, A-mer, A-fac, and A-mer) with their own

carbohydrate packings, together with uncomplexed (free) phenLac. If some DCL members have

74



suitable carbohydrate packings, they would be stabilized and enriched through the intramolecular
CClIs. In fact, by using these model systems, we were conducting circular dichroism (CD) spectral
measurements to evaluate effects of alkaline/alkaline-earth metal salts on the A-A ratios of the
glycoclusters. The resultant glycoclusters showed CD spectra characteristic for A-isomers. Their CD
spectral changes on additions of various alkaline/alkaline-earth metal ions were monitored through CD

spectral analyses.
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Synthesis and molecular properties of gossypol having two-maltoside appendages
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Summary
Gossypol, a yellow terpenoid contained in cottonseeds in large amounts, is a part of plant’s
defense systems against pathogenic fungi and insects. It has been considered as a toxic
impurity to be removed on producing cotton oil because of its antifertility activity for
human male. Recently, gossypol has, however, received an increasing research interest
since 1t has unique bioactivities, such as insecticidal/antibacterial activities,
antiviral-activities not only against HIV-1 but also against HsN1 influenza viruses, and
anticancer-activity. In this respect, chemical modifications on gossypol to develop various
gossypol derivatives with improved/modified bioactivities are of quite interest in medicinal
chemistry, and various gossypol derivatives can be, in fact, now found in the literature.
Introduction of carbohydrate modules onto gossypol scaffold is of quite interest because of

potential site/cell-specificities originated from the carbohydrate modules. Little
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glyco-gossypol is, however, found in the literature. In the best of our knowledge, only two
examples can be found for glyco-gossypols in the literature. We are also interested in
glyco-gossypols and therefore, have started to launch our synthetic efforts to develop
various glyco-gossypols.

Recently, we have succeeded in synthesis of the gossypol derivative having two
maltoside-appendages (Mal-Gos) by the direct coupling of gossypol and the maltose
derivative having p-aminophenyl functionality. UV-vis spectral measurements revealed
that Mal-Gos has a stronger absorption band at longer wavelength than those of parent
gossypol. Fluorescence spectral measurements (ex = 450 nm) revealed that Mal-Gos has a
strong emission band at 518 nm. In order to confirm stability of Mal-Gos in water, we
prepared aqueous solution of Mal-Gos (0.16 mM, in DMF/H20 = 12/88) and time-dependent
UV-vis spectral change of the resultant solution were measured for the following 6 days. At
the first stage of this experiment, absorbance at 445 nm of the resultant solution rapidly
reduced. The UV-vis spectral change, however, reached to plateau, indicating that
chemical equilibrium had been achieved with 6 days.

In future works, we will synthesize various carbohydrate derivatives having amino groups

to be coupled with gossypol to access various glyco-gossypol.
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Effects of silver nanoparticles on pathogenic bacteria in medaka
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Summary

Silver nanoparticle (AgNP), which is one of the emerging nanomaterials, is using for
pharmaceuticals and personal care products due to antibiotic activity of silver. However, fate and
biological effects of AgNP released into aquatic environments are not clear yet. Environmental
hazardous AgNP have risks to pollute aquatic environments and cause toxic effects to aquatic
organisms. AgNP may also pose unpurposive damages to human through aquatic ecosystem. In this
study we estimated immune toxicity of AgNP using medaka as a vertebrate model. To see AgNP
distribution in AgNP exposed medaka, adult medaka were exposed to 5 mg/L of AgNP for 24 hours,
and then were transferred to clean condition (absent from AgNP). Exposed medaka were harvested
on 0, 6, 12, 24, 36, 48, and 96 hours. Brain, gills, liver, kidney, spleen, gallbladder, intestine, gonad,
and blood which were sampled from harvested medaka were subjected to Single-particle ICP-MS
(SP-ICP-MS) analysis. SP-ICP-MS analysis revealed that amount of AgNP uptake increased from

36 hours to 48 hours, and then decreased from 48 hours to 96 hours. AgNP were detected from
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intestine (91.0%) and kidney (2.7%), liver (2.2%), spleen (1.0%), blood (0.8%), gills (0.7%),
gallbladder (0.7%), brain (0.6%), and gonad (0.2%). To see distribution of fish pathogen
Edwardsiella tarda in medaka, Wild-type E. tarda (strain FK1051) was transformed with the
plasmid pGFPuv using electroporation. Colonies that were resistant to ampicillin and fluoresced
bright green (pGFPuv) under UV light were selected. In order to understand the organism’s
infection pathway, medaka larvae (Oryzias latipes) were immersion-infected with Z. tarda labelled
with green fluorescence protein (GFP) and then visualized in three dimensions under confocal laser
microscopy and light-sheet fluorescence microscopy. Confocal microscopy revealed GFP-labelled £.
tarda in the mouth, head, gill bridges, gill cover, skin, membrane fin, gastrointestinal tract and air
bladder, and in the caudal vein, somite veins, caudal artery and caudal capillaries. Light-sheet
microscopy additionally showed GFP-labelled E. tarda in the pharyngeal cavity, muscle of the
pectoral fin and cardiac atrium and ventricle. These data suggest intestine is target organ for AgNP

immunotoxicity because large amount of AgNP and F. tarda were detected from intestine.

83



S E EAER O NA ZV—T > MENT 2 e LT
oA A U SBE D — 4 B E B AEAT
High throughput evaluations of carbohydrate-carbohydrate interactions by using fluorescence

intensity distribution analysis-polarization technique
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R AN =X LD T DIEH D,
Summary
Glycoshingolipids in cell surfaces laterally aggregate to form microdomains and face-to-face
Iinteractions between such microdomains induce cell-cell adhesions and cell-cell signal
transductions. It has been recognized that main driving forces to induce such face-to-face
interactions include carbohydrate-carbohydrate interactions (CCIs), in which the carbohydrate unit
of one glycosphingolipid recognizes the carbohydrate unit of another glycosphingolipid in specific
and, in some cases, cations-dependent manners. Investigation on CClIs is of quite attractive from an
industrial viewpoint, since it would supply useful information to design new drugs for preventing
various diseases triggered by unfavorable cell-cell adhesions (metastases, inflammations, etc.). In
spite of their importance, detailed mechanism of CCIs has not been solved so far. Fluidity of cell
membrane makes it quite difficult to investigate CCIs using living cells. Artificial model system are,
therefore, quite useful to investigate the mechanism of CCls.
Recently, we established a new high-throughput evaluation (HTE) system based on fluorescence
intensity distribution analysis-polarization (FIDA-Po) to evaluate CCIs. In this work, we
synthesized rhodamine-labeled lactoside (Rho-Lac), cellobioside (Rho-Cel), and aniline (Rho-H) as
molecular probes, and monitored its rotational diffusion rates in the presence and absence of free
oligosaccharides in aqueous media. If adhesive CCls exist between the free oligosaccharides and
Rho-Lac, they should restrict molecular motion of Rho-Lac to reduce its rotational diffusion rates.
In fact, AmP: of Rho-Lac increased in the presence of Lac and 3’SLac as free oligosaccharide. This
result shows that CCIs exist between these oligosaccharides and Rho-Lac and they should restrict
molecular motion of Rho-Lac. we can detect Ca2+-induced Lac-Lac and 3’SLac interactions by using
this HTE system. This result shows that CCIs exist between these oligosaccharides and Rho-Lac
and they should restrict molecular motion of Rho-Lac. In addition to the oligosaccharides,
coexistence of Ca2+ induced further increment in fluorescent polarization of Rho-Lac. These results
are in agreement with the data reported in the literature showing that Lac-Lac and Lac-3’SLac
interactions were induced by addition of Ca2+. These data indicate that our protocol using MF-20 is
quite useful to investigate CCIs. In my future work, we will apply our system to investigate CCIs

between other combinations of oligosaccharides.
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The identification of ion transport subunits in the multi subunit type cation/H* antiporter
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Summary

Mrp antiporter (Multiple resistace and pH adaptation) is one of bacterial cation/H* antiporter
which consists of 7 subunits MrpABCDEFG). Mrp antiporter contributes to salty resistance and
intracellular pH homeostasis. Previous study showed deleted mrp Pseudomonas areginosa caused
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the reduction of infectivity. Therefore, Mrp antiporter has attracted attention as the drug target
protein for pathogenic bacteria.

MrpA and MrpD subunits are known as homologues of NuoL,, NuoM and NuoN in respiratory
complexI. NuoL, M and N are predicted to be the H* pathway in respiratory complexI. Besides,
MrpA and MrpD subunits have been predicted to be the ion pathway in Mrp antiporter. However,
nobody knows ion transport subunits and ion transport model in Mrp antiporter.

In order to elucidate that, I constructed mutation Mrp antiporters. These mutation Mrp
antiporters were based on Na+/H*- type Mrp antiporter (derived from Bacillus pseudofirmus OF4).
The MrpA or MrpD subunits were replaced to the subunits which showed other ion selectivity. In
these experiments, I used K+/H*-type Mrp antiporter (derived from Bacillus alcalophilus AV1934)
and Ca2+*/H*-type Mrp antiporter (derived from 7hermomicrobium roseum). Then, I constructed two
kinds of Replaced MrpA antiporters (K+-type MrpA and Ca2*-type MrpA) and two kinds of Replaced
MrpD antiporters (K+-type MrpD and Ca2+-type MrpD). Next, I introduced these plasmid DNA
which were coded mutation Mrp antiporters into Escherichia coli KNabce. E. coli KNabc is sodium
sensitive phenotype because it deleted 3 main Na*/H* antiporters. Therefore, £. coli KNabc shows
no growth above 0.1M Na* concentrations.

As using these replaced Mrp strain, Replaced MrpA strain which had Ca2+*/H*-type MrpA showed
Na*/H* and Ca2*/H* antiport activity. In other words, replacing only MrpA subunits leaded to be two
coupling ion. From these results, I suspected each of MrpA and MrpD has H+ pathway, and interface
of MrpA and MrpD as cation pathway.

Then I constructed the mutation Mrp strain (Replaced MrpA+MrpD) which had Ca2+/H* type
MrpA and MrpD subunits with Na+/H* type MrpBCEFG in E. coli KNabc. Replaced MrpA+MrpD
strain had only Ca2*/H* antiport activity as well as Ca2*/H* type mrp antiporter. According to these
results, interface of the MrpA and MrpD subunits is critical for determination of ion selectivity in
the Mrp antiporter.

Previous study assumed MrpA (TM5) and MrpD (TM12) formed cation pathway in Mrp antiporter.
Besides, I compared amino acid residues in these region, and I found six unique amino acid residues
in Ca2*/H* antiporters.

From my experiments, I identified ion transport subunits and ion transport model in Mrp
antiporter. In the future, I'll focus on these amino acid residues in MrpA TM5 and Mrp TM12, in

order to elucidate the ion transport mechanism in Mrp antiporter.
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Synthesis of glyco-polyphenylacetylene for probing carbohydrate-carbohydrate interactions
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Fig. 2 Relative intensities (CD3;;) of PPA-Lac (A) and PPA-Mal (B) in the presence of alkaline/alkaline-earth
metal salts (Conditions: [PPA-Lac] or [PPA-Mal] = 1.6 mM, [Salts] =0.0 ~ 2.0 M, d =1 mm, n =3, 20 °C).
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Summary

Glycosphingolipids on cell surfaces play essential roles in varieties of bioprocesses including
fertilizations, differentiations, and cell-cell adhesions. Increasing interest has been placed on
carbohydrate-carbohydrate interactions (CCIs) between two glycosphingolipids, since the CCIs act
as main driving forces to induce various cellular recognition events. Investigation on CCIs is of
quite attractive from an industrial viewpoint, since it would supply useful information to design
new drugs for preventing various diseases triggered by unfavorable cell-cell adhesions. In spite of

its importance, not only fluidic nature but also fluctuations of glycosphingolipid levels on the cell
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surfaces make it quite difficult to investigate CCIs in a detailed manner. Simple and well-designed
model systems are, therefore, highly required in this research field. We herein present one of such
model systems, that is, a helical glycoclusters having polyphenylacetylene mainchain. Its dynamic
helix/coil transition at the ambient temperature offers unique platform to probe the CCIs. For
example, adhesive CCIs among its pendent carbohydrates may stabilize the helical structure with
closed carbohydrate packings and repulsive CCls may destabilize such helical conformations. We
can monitor this conformational change by circular dichroism (CD) spectral mesurements. In this
study, we synthesized helical polyphenylacetylene having pendent lactosides (PPA-Lac) and
maltosides (PPA-Mal) through polymerization of lactoside derivative having alkyne terminal by
using [Rh(nbd)Cl]: as a catalyst followed by deacetylation. CD spectral measurements showed that
PPA-Lac and PPA-Mal exhibited strong CD signals at 312 (positive) and 268 (negative) nm in pure
water, suggesting helical structure of PPA-Lac and PPA-Mal. We then measured CD spectra of
PPA-Lac in the presence of CaClz, MgClz, NaCl and KCI to find that the intensities of these signals
increased with increasing concentrations of CaCl: and KCl. These results signify that the helical
structure of PPA-Lac was stabilized on the additions of CaClz and KCl. The association constants
of PPA-Lac toward Ca2* and K+ can be estimated to 1.08 M1 and 8.36 M1, respectively. On the other
hand, no CD spectral change of PPA-Mal was observed on the additions of these salts. These results

signify that the helical structure of PPA-Mal arise no stabilization on the additions of these salts.
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Summary

Purpose: It is commonly known that mechanical loading promotes a bone formation. High
impact exercises such as gymnastics and/or ball games (basketball, volleyball and squash, etc.)
improve the bone mineral density and it was showed actually that distinct effects on the bone
mineral density were found in calcaneus and tibia, not in radius. To the contrary, little effects
of the exercise on the bone mineral density were found by low impact exercises such as walking,
running and swimming (diving). The periosteum is an important tissue playing a central role
in bone development and formation. It has thought that the periosteum is divided into the
outer and inner layer, the outer layer covered the bone surface and contributed to maintenance
of bone strength, and pluripotential mesenchymal cells existing in the inner layer differentiate
to osteoblasts. The structural changes in the periosteum and the cortical bone by the jumping
exercise hasn't been investigated in detail. In this study, the structural changes of the
periosteum at the central and distal portions of femur caused by the jumping exercise under
various conditions were investigated by relating to a change of the bone matrix.

Materials and methods: Seven-week-old male rats (wistar strain) were used as materials,
and were divided into two groups (experimental group: EX, and control group: CO).

Furthermore, EX divided into three subgroups that jumped at 30, 45 or 90% of maximal
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jumping height of each rat. Each EX accomplished jumping exercises in each heights, 100
times/day, 5 days/week, for 4, 7 or 14 days, and CO was fed ordinarily for same days as each EX.
After each experimental period, samples from distal 2/5 (central) and 1/4 (distal) portions of
femur were excised, and were observed histologically and measured bone morphometrically.

Results: Compaction of the cortical bone was advanced accompanied with increase in
exercise intensity at the central portion. Oppositely, active osteoid formation was recognized
at the distal portion. Osteoid formation was activated at the periosteum side of central and
distal portions. Compaction of the cortical bone was found only at the central portion, and
expansion of Howship’s groove was observed only at the distal portion. The periosteum
showed acute increase in the thickness of the osteogenic layer and then returned to its original
thickness.

Conclusion: It was understood that the jumping exercise at the various intensities caused
characteristic changes to the bone matrix but little effects was given to the thickness of the

periosteum.
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[ Presentations]

1. Hedgehog (Hh) pathway inhibitor loaded polymeric nanoparticles for anti-cancer therapy. A.
Borah, V. Palaninathan, A.Ravindran, A. Rochani, S. Raveendran, T. Maekawa, D.S. Kumar.
(Oral presentation) Trends in Nanotechnology International Conference (TNT2016),
Fribourg, Switzerland, September 2016.

2. Hedgehog inhibitor GANT 61 nanoformulation for potential anti-cancer therapy. A. Borah, V.
Palaninathan, A.Ravindran, S. Balasubramanian, A. Rochani, T. Maekawa, D.S. Kumar.
(Poster presentation) 14th International Symposium on Bioscience and Nanotechnology, Toyo
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1. Poly-lactic-co-glycolic acid Nanoformulation of Small Molecule Antagonist GANT61 for
Cancer Annihilation by Modulating Hedgehog Pathway. Ankita Borah, Vivekanandan
Palaninathan, Aswathy Ravindran Girija, Sivakumar Balasubramanian, Ankit K Rochani,
Toru Maekawa, D.Sakthi Kumar, NanoWorld J, 2017.

WFERRE 3 K OYR OEE (Outline of your research progress and result)
1. #9855 (Research method)

The objective of this research work is to develop a successful nanotechnology mediated strategy
to target the cancer stem cells in cancer. We have successfully encapsulated a small molecule
antagonist inside polymeric nanoparticle that targets one of the self-renewal pathways active in
these fraction of cells and further modified the nanoformulation in order to achieve specific

targeting of CSCs by employing active targeting and dual drug combination strategies. The
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schematic representation of our research work is shown in figure 1.
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Figure 1. Schematic representation of the objective of our work PLGA-loaded GANT61
nanoparticles for cancer therapy. Scheme 1 shows the preparation of GANT61 nanoformulation
using PLGA polymer and checked for its anti-cancer activity by passive targeting and active
targeting. Scheme 2 shows the preparation of dual drug nanoformulation of GANT61 and
curcumin to achieve combination therapy to target the heterogeneous tumor mass.

The GANT61 PLGA nanoparticles and dual drug GANT61 curcumin PLGA
nanoparticles were both synthesized using the single emulsion solvent evaporation technique,
one of the widely adopted techniques to encapsulate hydrophobic compounds. Briefly PLGA
polymer and the drug to be encapsulated were first co-dissolved in ethyl acetate. This organic
mixture is then emulsified in an aqueous phase containing a stabilizer (polyvinyl alcohol) and
sonicated. The emulsified mixture is now then left for evaporation of ethyl acetate and then later
centrifuged to collect the nanoparticles formed. The nanoparticles are then lyophilized to obtain
the final product for later studies. In order to prepare aptamer targeted nanoparticles Al5
aptamer was conjugated onto the surface of GANT61 PLGA nanoparticles by EDC-NHS aqueous
chemistry.

Later, physicochemical characterization was performed on the synthesized
nanoparticles by using various techniques including DLS, SEM, TEM, XPS, FTIR and UV-vis

spectroscopy to reveal their size, shape, surface morphology, surface chemistry, and chemical
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interaction. Furthermore, in vitro drug release was performed to analyze the release of drugs
from the PLGA nanoparticles in PBS buffer. In vitro cell studies was carried out to check the
efficacy of our nanoparticles on cancer cells and normal cells.
MR 3 K OVR O (Outline of your research progress and result)

The first phase of our work was to prepare GANT61 PLGA nanoparticles and check for its
anti-cancer activity in colon cancer and breast cancer cells. The formulation of GANT61 inside
PLGA nanoparticles is reported for the first time. GANT61 PLGA NPs had an average size of

250nm, spherical in shape and had a smooth surface as shown in SEM image figure 2.

> - = %
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Figure 2. SEM image of GANT61 PLGA NPs.

There was no chemical interaction between GANT61 and PLGA polymer as revealed
from the FTIR data and also XPS analysis revealed the successful encapsulation of drug inside
the PLGA matrix. GANT61 PLGA NPs imparted no cytotoxicity to the normal mouse fibroblast
cell line however prolonged toxicity was observed in both the cancer cell lines (HT-29 and
MCF-7) as shown in figure 3(a) & 3(b).

Figure 3. (a) Cytotoxic effects of GANT61 on HT-29 colon cancer cell line; (b) Cytotoxic effects of
GANT61 on MCF-7 breast cancer cell line.

From our results we inferred that PLGA is a more suitable nano carrier for delivering
GANT61 to cancer stem cells as a novel anti-CSC therapy. Therefore we chose to carry out

surface modification on GANT61 PLGA nanoparticles by attaching an aptamer A15 to achieve
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active targeting against CD133 expressing cancer stem cells, which comprise the second step of

scheme 1 of our work.
The conjugation of the A15 aptamer onto the NPs surface was confirmed by the presence

of N 1s peak (398 eV) as shown in the red colored XPS spectra as shown in figure 4.
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Figure 4. XPS analysis of GANT61 NPs and A15 GANT61 NPs

The cytotoxicity analysis suggests that a mid range concentration of 250pg/ml of
A15-GANT61 NPs would be sufficient enough to impart toxic effects to the colon cancer cells due
to active targeting strategy.

The final phase of our work as shown in scheme 2 of figure 1 comprised of developing and
characterizing dual drug GANT61 and curcumin PLGA NPs as a novel combination to target
against heterogeneous tumor mass. The combination of these two drugs inside a polymeric
nanoparticle would not only improve their aqueous solubility but also their therapeutic efficacy

towards the heterogeneous tumor population that would target the tumor cell and CSCs in a

single shot.

SU6600-414 5.0kV 31.6mm x20.0k SE
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Figure 5. SEM image of GANT61 curcumin PLGA NPs.

Dual drug nanoformulation had an average size of 256 + 21.66 d.nm. Dual drug
nanoformulations reportedly showed more cytotoxicity towards the MCF-7 breast cancer cells
compared to both the single drug nanoformulations suggesting the synergistic effects of both the

anti-cancer drugs and also supported by the optical microscopy images as shown in figure 6.

Control GANT61 Curcumin PLGA NPs Treated

MCF-7

Figure 6. Optical microscopy images of MCF-7 breast cancer cells when treated with dual drug NPs

3. SHBOWRICEBT i E E 721385 (Challenges and problems on your research for the future)

The very first challenge that I faced during my research work was to select a novel drug
that has not undergone any nanoformulation process. After careful literature review GANT61, a
small molecule antagonist that targets the Hedgehog pathway active in many cancers reported
today was chosen for my work. The next challenge was to find a suitable nanocarrier for the
encapsulation of GANT61, which will improve its aqueous solubility and bioavailability compared
to the free drug. Since PLGA is biocompatible biodegradable FDA approved polymer utilized for the
encapsulation of many anti-cancer drugs, we hypothesized that it could be a suitable carrier for our
chosen drug GANT61. Next was the optimization during the synthesis process of nanoparticles and
their proper characterization was quite necessary for its efficacy in cell studies, since the
nanoformulation of GANT61 is reported for the first time. Moreover, characterization of the free
drug GANT61 was essential, since very less literature on its properties was available. And also
finding out the optimal concentration of the GANT61 PLGA NPs to impart cytotoxicity to the cancer
cells and not the normal cells was quite a challenge. To gain more insights into the molecular
biology of killing of the cancer cells by GANT61 NPs, more cell studies needs to be done in the
future that also includes in vivo mice studies and pharmacokinetics aspect of the NPs. In the case of
aptamer A15 GANT 61 PLGA NPs suitable method to conjugate the aptamer on the GANT61 NPs
surface required optimization by adopting the EDC/NHS chemistry. Finally, the selection of a novel
dual drug combination for an anti-CSC combination therapy was quite a challenge that would kill

the cancer stem cells and bulk tumor mass in a single shot.
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Summary

My research work is mainly focused on to target the cancer stem cells (CSCs) through Nano
medicine approach. Current conventional chemotherapeutics are unable to eradicate these CSCs
completely, as a result of which cancer relapse and drug resistance is implicated to be the possible
repercussion after cancer therapy. This is where nanomedicine may lend a helping hand to the
existing cancer therapies in the elimination of CSCs in the near future.

I have used a small molecule Hedgehog pathway GLI Antagonist (GANT61), known to have
superior anti-cancer effects over existing Hedgehog pathway inhibitors and encapsulated inside a
biocompatible polymeric Nano carrier. The nanoformulation of GANT61 is reported for the first
time as an alternative drug delivery system for anticancer therapy with improved aqueous
solubility, bioavailability and showed anti-cancer effects. Since GANT61 nanoformulation was
successful in 1imparting anti-cancer efficacy, we further bio-functionalized the GANT61
nanoformulation with an aptamer to achieve active targeting in cancer cells. The targeted aptamer
GANT61 nanoformulation imparted cytotoxicity towards cancer cells even at a low dose in
comparison to the non-targeted GANT61 nanoformulation.

Finally, to achieve complete elimination of tumor mass by killing the bulk tumor cells as
well as the cancer stem cells, we further incorporated a dual drug combination therapy by
encapsulating GANT61 and curcumin inside PLGA nanoparticles, which concludes the final step of

our research work.

104



IS AARIR D T2 DR PRI T ) R—v
Surface Coated Magnetic Nano Balls for Cancer Therapy

W7/ #£#  Rochani Ankit Kanaiyalal (KZEBE22ES - @O RMAAFZER

e (Research term) /Fik 28 4F 4 A 1 B~ 294 3 A 31 H
Keywords: 1) Pancreatic and Breast Cancer

2) Heat Shock Protein 90

3) Nanoformulation

4) Magnetic Nanoparticles

5) Biomaterials

Rk 28 4EEAEf14H (Subsidy for 2016) 560,000 [

s,/ (1) F2B L OV N E (Research presentation in conferences and/or oral presentation)
A) Conference Presentations:

1) “Hsp90-Targeted Nano Anticancer Therapy” (Poster Presentation), Ankit K. Rochani, Sivakumar
Balasubramanian, Aswathy Ravindran Girija, Sreejith Raveendran, Ankita Borah, Yoshikata
Nakajima, Yutaka Nagaoka, Toru Maekawa, D. Sakthi Kumar*. 8th International Conference on
the Hsp90 Chaperone Machine, November 2016 Germany.

Honors: Travel Award at Trends in Nanotechnology (TNT), September 2016 Switzerland.

2) “Next Generation Nanoformulation for Hsp90 Inhibitors for Anticancer Therapy” (Oral
Presentation). Ankit K. Rochani, Sivakumar Balasubramanian, Ravindran Girija Aswathy, Sreejith
Raveendran, Ankita Borah, Yutaka Nagaoka, Yoshikata Nakajima, Toru Maekawa, D. Sakthi
Kumar. 14th International Symposium on Bioscience and Nanotechnology, November 2016
BNERC, Toyo University.
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10;511(1):648-58. doi: 10.1016/j.ijpharm.2016.07.048. Epub 2016 Jul 25.
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IR K OREE O ZE  (Outline of your research progress and result)

#2515 (Research method)

A) Synthesis of Magnetic Nanoparticles

We have used standard precipitation method for the synthesis of MNPs using FeSO4, TH20 and

FeCls.6H20 salts. These black precipitates (MNPs) were used for the further synthesis.

B) Synthesis of Dual Drug Loaded MNPs

As a first step towards development of nanoparticle (NP) tagged with aptamer, we developed two
drugs that is a) 17AAG (Hsp90 inhibitor) and b) Rapamycin (mTOR inhibitor) loaded PLGA MNPs.
We used a standard solvent evaporation based self-assembly protocol for development of these

particles.

O) Particle characterization

We performed DLS and SEM spectroscopy for the determination of average particle size and
morphology of the dual drug loaded MNPs respectively. Specific quantity of sample was taken and
dispersed in aqueous phase for DLS analysis using Malvern Zetasizer instrument. Later same

sample was subjected to SEM analysis using in house JEOL, JSPM 7400 instrument.

D) HPLC method for the simultaneous estimation of dual drug.

We developed simultaneous estimation assay for the quantitation of two drugs using Shimadzu
Nexera HPLC. We used reverse phase HPLC (RP-HPLC) method for getting considerable resolution
of rapamycin and 17AAG on C18 column. We used solvents 55% ACN: 45% Water (0.1% phosphoric

acid) + 1% methanol. Runtime is 8 min and injection volume is 20ul, oven temperature 40 °C.

E) Development of Protein loaded NPs for Hsp90 targeted inhibitors
Further, we also developed albumin conjugated Hsp90 inhibitor NPs. Here, we used desolvation

method development of these nanoparticles.

5. WFZERRiEI L OREE OMEE  (Outline of your research progress and result)
A) Synthesis and Particle size analysis of Dual Drug Loaded PLGA MNPs

Importance of dual drug loaded nanoformulation is shown in representative figure 1. Hence, in
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present work, we developed two drugs loaded polymeric magnetic nanoformulation (Rapamycin:
17AAG: Fes04: PLGA MNPs) as shown in figure 2a, which we plan for developing aptamer tagging
on its surface. Our DLS studies suggested that average particle size of the nanoformulation was 234
nm (figure 2c). We also confirmed the particle size of the synthesized dual drug loaded PLGA MNPs
using SEM (figure 2b). From our analysis, we believe that dual drug loaded polymeric MNPs may
serve as interesting nanoconstruct for developing more robust nanomedicine against aggressive
forms of cancer phenotypes. We believe these nanostructures can serve as an ideal point for the

development of AS1411 (nucleolin targeted aptamer) tagged dual drug loaded polymeric MNPs.
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Figure 1: Representative figure that shows the importance of developing dual drug loaded
polymeric NPs. It shows that inhibition of Hsp90 pathway may be insufficient for required
anticancer pharmacological effect due to back support from mTOR pathway. Hence, dual inhibition

1s an important requirement.
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Figure 2 (a): Rapamycin and 17AAG loaded polymeric magnetic nanoparticles under external
magnetic field. (b)) SEM image of the synthesized nanoparticles and (¢c) DLS based average particle

size of dual drug loaded polymeric magnetic nanoformulation.
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C) Quantitative Estimation of Rapamycin and 17AAG in dual drug loaded MNPs

Using our method, we were able to get highly resolved HPLC chromatograms two drugs by
difference around 2 mins (as shown in figure 3a and b). HPLC chromatograms were obtained for
17AAG at absorbance maximum of 334nm and Rapamycin at 278 nm (Absorbance maximum)
shown in figure 3. We also extracted our 1mg of nanoformulation in 1ml organic solvent to estimate
the quantity of the drug present in 1 mg of sample. We found the % drug content was 52.33% and
47.66% for 17AAG and rapamycin respectively (as shown in table 1).

We are planning to use this method for further characterize this nanoformulation for determining
the encapsulation efficiency, drug loading and drug release kinetics of both the molecules. Our
present finds will serve as standard for studying the behavior of aptamer tagged dual drug loaded
polymeric MNPs. Moreover, recently protein based nanocarriers are been introduced as
nanomedicines. It will be interesting to design a comparative study to understand, which of these
nanoconstruct (polymer or protein based) provides a most economical, simple and versatile

nanoconstruct for next generation tumor targeted nanomedicine.
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Figure 3 (a) Shows peak for 17AAG (50um) with RT of 4.7min observed at 334 nm. (b) Shows peak

for Rapamycin (25um) with RT of 6.1min observed at 278nm.

Table 1: It shows % drug content in the 1mg of Nanoparticle formulation
17AAG 3406.3 52.33

Rapamycin 3102.8 47.66
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D) Development of Hsp90 inhibitor conjugated albumin NPs

In order to understand the how protein based nanoconstruct as carriers for anticancer drugs we
developed albumin conjugated Hsp90 inhibitor loaded NPs. For doing this we used dissolvation
method for the synthesis. Our preliminary findings suggest that these nanoconstruct can serve as
important biomaterial for surface functionalization due freely available carboxyl and amine

functional groups.

6. SOOI D E E 72138 S (Challenges and problems on your research for the future)
There were no problems with our present studies. For future, we would like to study the
conjugation of aptamer on dual drug loaded polymeric MNPs and albumin conjugated Hsp90
inhibitor NPs to study their tumor specificity. This will help us to understand which of the

nanoconstruct can serve as most versatile form of nanomedicine for cancer.

Summary

It is known that Hsp90 protein plays as a central hub for driving various important pathways for
the survival of cancer cells. Most of these Hsp90 inhibitors are water insoluble and leads to
suboptimal therapy. Hence, in our previous study we developed single drug (Hsp90 inhibitor) loaded
polymeric MNPs (work published in peer reviewed high impact journal). As a next step, we aimed
for the studying the pharmacological properties aptamer tagged nanoformulation of Hsp90 inhibitor.
We also found that mTOR and Hsp90 inhibitor may work synergistically and we strategically
reported that it will beneficial to develop dual drug loaded polymeric NPs (work published with the
support from year 2016 Inoue Enryo fund). Moreover, recently protein based nanoconstruct are
being studied extensively for anticancer therapy. They also provide advantage over synthetic
polymers for having number of free carboxyl and amine groups for easy functionalization. Hence, in
order to study the pharmacological effect of surface functionalized nanoparticles. We have
synthesized two types of nanoformulations a) dual drug (mTOR and Hsp90 inhibitor) loaded
polymeric MNPs and b) Hsp90 inhibitor conjugated-protein NPs. We believe that these
nanoconstruct can serve as an interesting starting point for the further development of tumor
targeted strategy for anticancer therapy. Moreover, we also believe that these novel nanoconstruct
can also work against variety of aggressive form of cancers due to presence of newly introduced

anticancer drugs that target multiple cancer pathways.
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Summary

In this research, I studied into books and persons in the personal collection of Fujiwara
Nagayoshi's "Fujiwara Nagayoshi Shu", a Waka poet in the middle of the Heian era.

It is well known that many of "Fujiwara Nagayoshi Sha " are roughly divided into two groups;
first classes and second ones. Therefore, at the first step in this research, I obtained books of
"Fujiwara Nagayoshi Shi " and old booklets in a photographic version, and organized the outline,
the arrangement of the poetry, and the contents. Then, based on the arrangement, I performed an
annotative study of singing time and persons, mainly in the foreword of " Fujiwara Nagayoshi Shii’.

Traditionally, many of "Fujiwara Nagayoshi Shid' are said to be divided into two lines including
issues of self-selection and others, and it has been presumed that "Den Teika hitsu gire" of the piece
of classical calligraphy belongs to the second classes books on.

As the result of my research, I found it is difficult to distinguish self-selections and
others-selections, clearly. Additionally, it is considered that they have common sources for selections.

It is concluded that the beginning of the first-class book was edited by another person.
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The Research of Kokugaku and a Waka poetry in Edo era
on the Touyou Collection
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Summary

Toyo University Library possesses the collection called the Toyo-Bunko(fg%s S J#). It includes The
Sumi-Bunko (%% 7. 3CJ&) . The Sumi-Bunko is poet's material of Tottori (&H) feudal clan, a poetry
sourcebook of Sumi family (& i5) is left. So, Sumi-Bunko will be a poetry study in the Edo Period
and a key circulated of a book.

Sumi-Bunko,it was revealed that material of Sumi family was sold to Kyushu University (Ju kK
%) and an old naval academy (IHIfFE f*#1) through the Chikuhoshoro (1f#1#4%) in Kyoto in
the modern times. Then, what is material of Toyo University (7 K5) ?2  There are a lot of drafts
and letters to old books.

Letters is also many. For example rumor with name of a doctor from the Tottori feudal clan and

INAMURA Sanpaku is recorded on one of KINUGAWA Nagaaki (#)I[{&#k) 's letter. And, Toyo
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Bunko has the material Sumi parent and child had for KINUGAWA Nagaaki.

At present, I'm aiming at restoration in Sumi-Bunko. First, a bibliography investigation of
Toyo-Bunko is being performed. Next, an inventory and a bibliography are made.

Sumi family likes from generation to generation poetry. One person of Sumi family, SUMI
Yasuaki (& 7A%8). He was corrected by two waka poets, TACHIBANA Chikage ({#%TF%) and
KINUGAWA Nagaaki. Chikage is KAMONO Mabuchi (Z%E k) 's pupil, Nagaaki is MOTOORI
Norinaga (A& E ) 's pupil. This archives indicates their correction method. The Japanese classical
scholars' trend after the MOTOORI Norinaga death and the learning are being seen from this

Toyo-Bunko and Sumi-Bunko.
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Summary

The Vaisnava sect is one of the main doctrines of the Hinduism. Paficaratra sect is a school of
the Vaisnava continuing for a long time, and gives a big influence on later Vaisnava. Though
Pancaratra in itself has changed greatly and declined, the worship courtesy described in an old text
is still performed even today in India. In this way, Paficaratra occupies the important position in
Indian thought.

The Laksmitantra is one of the main scriptures of Pafncaratra, and it seems to be edited during
the twelfth century from about nine centuries. This text mainly focuses on philosophy and
cosmology of Paficaratra. The philosophical doctrine preached this text not only incorporates earlier
traditions of Vaisnava sect, but also pays attention to an aspect of the Pafcaratra system which was
not treated in the other texts. In addition, Laksmitantra is a special text in Pafncaratra for the
reason of mainly treating mother goddess Lasmi, $akti of Visnu-Narayana.

Among the many sects of Hinduism, it was the Paficaratra sect that brought together many
different theories, including the Samkhya and Vedanta thought, and created a grand cosmogony.
Moreover, the cosmogony of the Pancaratra sect became even more complex in later times through
the incorporation of still more diverse theories, and the course of creation from the Supreme Being
to the phenomenal world required a long process. However, it inherited the speculation which
emphasize that the world is related to self. And an attempt was made to develop a cosmogony that
added mythical elements and psychosomatic theory to the process of evolution from the Supreme
Being. By analysis of cosmogony, we can consider in detail the view of the human and world in
India.

On the other hand, in popularizing religion, bhakti movement played important role. This
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religion movement that turns the earnest love to God spread out all over the India, and became the
main doctrine of Hinduism. In bhakti movement, religioous poets who recited in front of people at a
temple etc. was active in spreading Hinduism.

The purpose of this research is to try to solve how the theory constructed by Indian philosophy
had been applied in practice and played the role in actual religion movement, in the process of

popularization of religion in India.
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Summary

In this study, we conducted a hearing survey of the two youth support stations. . This survey
was conducted a hearing survey of "Himeji youth support station" (September,2016), "Kyoto youth
support station" (February,2017). The hearing survey contents are "being careful", "the worth doing
for the work",and “value of the working support’etc.

This hearing survey was an aspect of " emotional labor" that was not the exchange with the
wage as well as the last time. The hearing survey contents of "Himeji youth support station" were

the contents which did not change the year before last year. It is "careful about the construction
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with the youth of relationships"; "sympathy is important". It was talked mainly on network
construction particularly this time. There was that he made something up in that from the open
place for reasons of the support for him and was worth doing about the working support.It may be
said that these worth doing is rewards of "the emotional labor" unlike the money. In addition, about
"the self-feelings through the support,” he told that I did not understand it well, and the thing about
the youth was not recited.

On the other hand, the supporter of "Kyoto youth support station" was equal with a youth as
"a youth worker". According to him "the supporter parts from a person to support to a supported
person, but the youth worker is both marks". It is thought that he found worth doing from both
relations of a youth worker and the youth so that it is said, "I was able to feel growth together"
about the worth doing of the supporter. He talks about value with "growth and worth doing", "the
thing that he can send that I want to do it out" for. In addition, he doesn't make much of the
financial thing. In addition, he is pleased to be angry for the feelings as the supporter and he is glad
and feel it if annoyed. However, he classified the feelings of the other as feelings of the self about
such feelings definitely. It is regarded as himself turning to the feelings with oneself in recognition
in consciousness. The aspect of the feelings of the supporter is regarded as a clue clarifying
"self-conscious emotions" substantially. Through "self interaction ," feelings appear, and it is
interpreted, and new feelings are thought about with the aspect of the feelings of a supporter made

emergence.
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Development and verification of effective self-affirmation method in Japan
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Sherman, Nelson, & Steele (2000). Do messages about health risks threaten the self?
Increasing the acceptance of threatening health messages via self-affirmation. Personality and

Social Psychology Bulletin, 25, 1046-1058.

Summary

The purpose of this series of studies was to develop a manipulation of self-affirmation in
Japan. I developed a new manipulation of self-affirmation for Japanese from some
investigation research. Then I tested whether the self-affirmation manipulation in the context
of a threatening health message reduces participant's defensiveness. Participants completed a
self-affirmation/ control task and then they exposed to threatening health information,
designed to inform them about the health risks associated with consuming caffeine. The results
suggested that self-affirmation increased the acceptance of the information. These findings
suggest that the self-affirmation manipulation in this study has a certain degree of effect, but

more strict examination of that is needed in the future.
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Why do you cheat? : Investigation of Moral-Licensing effect
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Summary

This study examined Moral-Licensing effect. In Study1, there was no difference
participation in moral activities between people who recalled their immoral behavior
and people who recalled their moral behavior. In study2, there was no difference
prosocial intentions between people who recalled their immoral behavior and people

who recalled their moral behavior. Thus, we could not confirm moral licensing effect.
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Comparative study between Japan and Australia on Person-Centered Approach institutions and

practices in the welfare system of persons with disabilities.
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Summary

Although Direct Payments are progressing in other countries have not made progress as a
national system in Japan. Only Sapporo city which designated by ordinance, has started the
direct payment in Japan.
The aims of this paper are to explore why direct payment does not progress in Japan and what
1s suggestion to Japan. For that reason, we compare the background of the systems of NSW
state and Sapporo city and their efforts. In this paper "Direct Payment" means that person
using a welfare service receives the cost of welfare service to selects necessary service and
contract by him/herself.
In the background of introducing the direct payment system in Sapporo city, there was a
serious needs for people with severe disability to secure the number of hours of assistance and
cares. Founding period of the system, unauthorized use of the system was considered. The
necessity of training at the entrance to nurture self-management awareness for people who will
enter the system is being required.
On the other hand, the background of direct payment in NSW State is the Convention on the
Rights of People with Disabilities. A person centered approach is considered as a concept of
welfare reform for people with disability. Someone who will enter into the direct payment must

take the risk assessment to clarify the potential risk. NSW State government encourage people

133



who enter into direct payment to reduce risks and to develop their own safeguards.
Risk assessment in NSW State seems to be effective to nurture self-management awareness for

people using direct payment in Sapporo city.
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A Study on Overseas Business Activities and Cross-border M&A Transactions in Japanese

Companies
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Summary

In recent years, the number of cross-border M&A transaction has increased rapidly in Japan.

The purpose of this study is to analyze the trend and stance about cross-border M&A transactions
in Japanese companies. This study is organized as follows. The first stage surveys the trend and
previous studies of global strategy and cross-border M&A in Japanese companies. The second stage
sends questionnaire to Japanese companies having an experience of cross-border M&A transaction.
The third stage sends questionnaire to M&A advisory firm, financial institution and private equity
firm. The fourth stage analyzes the questionnaire results.

This study is brought as follows.

(1) Financial advisors (e.g. M&A Advisory firms, investment banks) is play an important role in deal
execution of cross-border M&A transactions. It is necessary for financial advisor to have not
only the execution skill but also sector knowledge.

(2) Many Japanese companies collect information about foreign companies from overseas group
companies and outside experts (M&A advisory firms and investment banks) .

(3) There are some barriers (e.g. corporate culture, human resource system, decision-making

process) in the process of post M&A integration.

The future research include issues related to human resource aspect of M&A transaction in

Japan.
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Influences on management in a home country by overseas expansion of small businesses
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Summary

This study aims to the investigate influences of internationalization of small and medium
enterprises (SME). This research pays attention to influence to manage in an own country in
particular.

Mansei Recycle Systems and Amcon both located in Yokohama city were picked up as samples of a
case study. Mansei Recycle Systems and Amcon has started an operation of a factory in Cebu city in
Philippine. It was the first time to go abroad for Mansei Recycle Systems, on the other hand Amcon
had a lot of oversees business experience. The two companies were supported to start their business
in Cebu City by Japan International Cooperation Agency (JICA) and the city hall of Yokohama.

At first in this study, I interviewed person responsible for the internationalization at their head
office. They told about incitements to expand their business overseas and how to receive the support
from JICA and Yokohama City. I asked how the overseas business are going and the future prospect
of that. Both companies hoped to keep on the overseas business, and they had a strong will to
expand their area of business.

Next, I went to Cebu City and saw their factories. The operation of the facilities was demonstrated
by the local staff. I also investigated the circumference environment of the factories. After the
facility tour, I had an interview with an executive of the Cebu Chamber of Commerce for the talk
about the business situation in that city.

Now I am verifying the result of the field work in Cebu City. A research outcome will be published

by the next summer.
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Summary

There 1s a factor in both sides of a supplier and a demand side for an appearance of a
disadvantaged shopper. There is a structural background. On the supply side, we are
promoting revision and abolition of stores to improve management efficiency. On the demand
side, it is an advance of aging and an increase in elderly people who do not have their own
means of transport. As a result, it is difficult to continue retail management in areas with
reduced population. In remote areas like Okinawa, local residents became investors 100 years
ago and there is a "shared shop" that runs retail business.
As a measure to continue the shopping place, a mechanism that local residents invest in the
retail industry to support them is effective. First of all, it is to consider the challenges facing
local residents. The second step is to determine the direction of shopping assistance and
encourage the participation of local residents. The third step requires cooperation with other
organizations. In the fourth step, we start managing the plan and overall picture until the third

step and review the problem.
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Summary

In this study, we derive the formulas for calculating the expectation and the variance of
the first passage times to the optimal investment threshold in real options model under a
two-dimensional geometric Brownian motion, and propose a simple method for performing a
comparative statics analysis of the expectation of the first passage times to the optimal
thresholds in the real options model. Also, we show that this method is suitable for a
comparative statics analysis of the variance of the first passage times. The results of the
comparative statics analysis can help us for understanding some issues when one adopts the

optimal investment threshold to a real investment project.
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Summary

I have been researching various contracting contracts focusing on aspects of manufacturing things,
especially focusing on "building contractors" and "intellectual creation production contractors" that
are typical in modern society. I analyzed the current situation based on the literature survey,
conducted a survey such as hearings, and compared with Germany with a similar legal system. To
achieve this purpose, I compared the legal systems of Japan and Germany by literature survey, and
conducted a hearing survey. Regarding hearings, I focused on grasping the actual condition of our
country, grasping the actual state of Germany, and also exchanging opinions with Japanese and
German researchers.

In the first half of the research institution, I tried to analyze the materials. After that, I created an
interview question item.

After that, based on the research results so far, I presented my thesis.

That paper is a study on the legal problems of large scale construction work.

Based on the research results at this point in this research, I examined the legal problems in the
case where there are defects in buildings, etc. that are building objects.

In early November, I went to Marburg University in Germany and interviewed Professor Wolfgang
Voit, a leading expert in building contract research in Germany.

At Bayreuth University in Germany I interviewed Professor Martin Schmidt-Kessel, a leading
expert on intellectual creation research in Germany.

In January, I interviewed Professor Masanori Fujiwara of Hokkaido University who has a deep
knowledge of Japanese law and German law. For Professor Fujiwara, I presented my opinion on
German legal situation obtained in a hearing in Germany in November and heard Fujiwara's view
on that. Furthermore, after presenting my opinion based on the present situation in Germany, I
heard the views of Professor Fujiwara and repeatedly, discussed the opinions on the research

problems on the premise of the current situation of German law and Japanese law.
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In February, I interviewed Professor Shizuko Tanaka at Momoyama Gakuin University who has a
deep knowledge of EU and British law. From her, I could see the views on British and EU law
viewpoint and its problems, and I was able to exchange opinions.

Furthermore, from the end of February to the beginning of March, I interviewed Professor Michael
Zwanzger who is a Professor of Leipzig University. I was able to inquire fresh opinions on the legal
problems in the case where there was a defect in the object in the legal relationship involving many

parties.
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Study on Chinese Translation of “The Tale of Genji” by Feng Zikai
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¥—U—FK,/ O&7E Feng Zikai

@ [REMFE] “The Tale of Genji”
@ EZERNFR  Chinese translation
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MERE, (1) FRER

+ ONO, Kimika, The Bewitched Doctor”, a Children’s Tale adapted from Japanese
Rakugo by Feng Zikai, The 2nd East Asian Translation Studies Conference,
Meiji University, July 10th, 2016.
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Summary
The aim of this study is to analyze the Chinese translation of Murasaki Shikibu's "The Tale of
Genji"by Feng Zikai, one of the famous artists in the Republican era. This translation was
done as a national project to translate more than 100 world masterpieces into Chinese. When
the Chinese government launched this project, it was not Feng Zikai but Qian Daosun, a
renowned Chinese writer and interpreter, who was nominated as a translator of "The Tale of
Genji"by the government. However, Qian Daosun was too slow to finish the translation by the
target time, so Feng was asked to complete this translation instead of Qian. Comparing to
Qian Daosun and Qian's teacher Zhou Zuoren, Feng's ability of understanding and translating
classic Japanese and knowledge of Japanese traditional culture were considerably inferior. In
such a situation, what style was adopted by Feng? To understand Feng's style of translating
Japanese classic novel, a research on “The Bewitched Doctor”, a children’s tale adapted from
Japanese Rakugo by Feng Zikai, was made as a first step of this study. In order to adapt a
funny story from Edo period Japan as a tale for postwar Chinese children, and to hide a moral
in them, he spent a lot of effort on the setting, the personality and occupations of the characters,
and the ending. In “The Bewitched Doctor”, Feng writes of the dangers of a person, though
an intellectual of the new age, abandoning the ability to think and becoming a victim. He
advocates, especially to the children of the new age, the importance of thinking logically for
themselves and not being swayed by accepted ideas and long-held beliefs. As a result of this
research, it was revealed that Feng preferred the style of translating freely, not literally, in
order to make ordinary Chinese readers whose knowledge on Japanese traditional culture,
manners and customs were not enough to understand and enjoy "The Tale of Genji”in Chinese.
Based on this result, a comparison of Feng's Chinese translation with modern Japanese
translations which Feng referred at the translation will be done from now on. The
grants-in-aid for scientific research (Kakenhi) will be provided for this study from 2017 to 2021.
Through this 5 years comparative study, it is expected to analyze how and why Feng Zikai

revised the story, and what kind of effect his retranslation had.
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Teenage Pregnancy in British Literature: (Im)Possibility of Representation and Sisterhood
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Summary

Teenage pregnancy in Britain should be examined from the perspectives of life skills concerning
sex education, communication skills and economic independence. In Britain, Sex and Relationship
Education has been taught in council schools, and in February 2017 the government announced
that 2019 onwards it should be taught from the Year 1. Sex education has also been partly taught in
Personal, Social, Health and Economic Education. All of these attempts to promote sexual
education contributed to reducing the pregnancy rates in teenagers drastically. Thus, teenage
pregnancy is now something preventable through acquiring life skills.

Teenage pregnancy written in novels in 1990s focused on how to go back to school or to go on to
university. But in 2000s, it seems that novels depicting teenage pregnancy focus on how heroines
struggle to acquire communication and economic skills. Thus, teenage pregnant mothers have the
same problems with mothers who are suffering unwanted pregnancy. In other words, women who
do not have life skills have the same life problems with teenage mothers, and they have some
sisterhood on this ground.

Studying teen pregnant heroines and heroines who are suffering from unwanted pregnancy
would offer how they could have sisterhood among them and how they start to grow as a citizen. To
be independent teenage mother and to grow as a citizen would be the same process in the 21st

century Britain.
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Study of the practical ACT program

in the farm village part for mentally disordered offenders
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Summary

This study employs a theoretical model of the ACT (Assertive Community Treatment Program),
which is recognized worldwide as a necessary condition for deinstitutionalization into social life of
people with mental handicaps, and uses a qualitative survey of an NPO that comprehensively
supports the social life of people with severe mental handicaps, including those that have deemed
not criminally responsible due to such handicaps. It clarifies how users (people with mental
handicaps) overcome and transform their difficulties through interactions between users and staff /
local residents, as well those processes. The NPO operates by “trying to change the entire region
while living together with the community.” The processes with which the NPO is accepted by the
community and becomes an integral part of it through conflict and dialog with local residents are
also clarified. Through these empirical studies, we propose a model of ACT that takes advantage
of the cultural characteristics of Japan.

For that purpose, the applicant (Izawa) had meetings with NPO DOUDE in June and July of
2016. Then between August and September, then December through early January 2017, the
applicant conducted a participant observation investigation, while at the same time conducted an
interview survey of employees and users. However, an incident that was different from any
imagined from the beginning occurred at DOUDE. In March 2016 two users, one with a mental
handicap and one with intellectual disabilities, died, resulting in tragic troubles. The applicant
came to learn the details around June of 2016. Therefore, the applicant was forced to change some
of the contents of the initially planned investigation. However, this incident and the subsequent
efforts at DOUDE have raised the significance and challenges of DOUDE which could have not
been made known under normal operations being performed.

A future topic will be investigating life histories of users that have been deemed not criminally
responsible for their crimes due to mental handicaps. This will be very difficult. Therefore, it will
be necessary to conduct interview surveys with employees and relatives. In addition, it is believed
that it will be necessary to request to examine data related to users within the realms of possibility
(a range that poses no ethical problems). It is hoped that through these investigations, a complete
picture of DOUDE that actively takes on people who are prone to be alienated from even within the
world of welfare for the disabled, that is, those that have been deemed not criminally responsible for
their crimes due to mental handicaps, as well as the potentials of the ACT program within Japanese

communities, especially in mountainous and rural areas, can be examined.
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Increasing work stress of working women and the effect of mentoring as coping resources
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Summary of this study

The purpose of this study is to investigate the work stressors women face and how they cope with
them. I conducted one-on-one semi-structured interviews with women who work full-time in
company or government offices. Interviewees ranged in age between 30 and 50s; women in this age
bracket are prone to experiencing stressors such as childcare, elderly care, and personal sickness.
Using the snowball sampling method, I conducted interviews with 14 women working as managers
or professionals. I asked them questions regarding the following: 1) their current job, position, and
if they have any subordinates; 2) their career history; 3) any work stress; 4) coping strategies for
stress at work; and 5) if having a mentor provided support for any work-related stress.

Prior studies suggest that working women suffering from the distinctive stressors of
work-family conflict and workplace discrimination. The point of this study is to grasp any
additional stresses facing working women. In my analysis, I found two additional sources of stress
for these women: work-family conflict, even when many companies are today promoting work-life
balance, and a pressure to succeed as a female manager.

Work-family conflict was observed among interviewees with children under 18 years old.
However, the impacts of this conflict varied depending on the workplace. Reducing this conflict and
obtaining better work-life balance depended on several intangible elements, including supervisors’
understanding and workplace climate. A more tangible element—flexible work
arrangements—helped as well. If the company had solid IT system allowing women to work at
home, working mothers can have more flexible schedules and finish their work even if they need to
leave their workplace earlier. The results show that while work-family conflicts still exist for

working mothers, there are several specific measures that can reduce such tensions.
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In addition, women managers often mentioned that they face pressure to be successful. In
most cases, managers’ work volume is heavier than that of non-managers. In addition, female
managers need to perform high-quality work in order to get good evaluations and succeed. There is
pressure for female managers to live up to these high standards, since if they are not successful,
companies may hesitate to promote more women.

In this study, no interviewees mentioned a discriminative work climate, a result that
departed from previous research. This may be because women’s situations are different in large
companies from in small to mid-size companies. Since most interviewees of this study worked for
large companies, it is necessary to conduct interviews with working women in small to mid-size

companies to further explore this study’s results.

163



PRI LRI RE 2 A3 . A B il

BT AN F— g AT ADR%R

Development of auto-adjustable ultrasound rehabilitation system

with non-invasive temperature distribution measurement function
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Summary

Ultrasound rehabilitation system is used to inhibit the progress of osteoarthritis (OA) and
to ease pain and stiffness. Effective thermotherapy occurs when heat can deeply penetrate the
joint tissue, such as the cartilage and the joint cavity.

In this study, we developed a method using ultrasound (US) imaging techniques to
calculate temperature increase distributions inside the human body. With this method, we
evaluated the heating performance of resonant cavity applicator which was developed in our
previous works. We compared our experimental data with computer-simulated temperature
increase distributions using the finite element method (FEM).

It is known that acoustic velocity depends on the temperature of the medium. US imaging
devices reconstruct images using a specific velocity, so US images taken before thermotherapy
will differ from US images taken after treatment because of temperature changes.

In this study, we accounted for the US images' movement as we conducted microwave
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diathermy on a live human subject's knee. We were able to estimate the heat penetration depth.
Finally, for our FEM simulation, we used an anatomical knee model reconstructed from MRI.

From our simulation results, it was found that most of the electromagnetic heating energy
penetrate deep into the bone cartilage or the joint cavity with our cavity applicator. With phantom
experiment results showed that the inside of knee joint part of agar phantom was deeply heated. A
comparison between normalized temperature increase profiles inside the knee was carried out. Our
simulation results and our experimental results showed the same trend, and both results show high
temperature increase in the deepest cartilage of the knee regions.

We confirmed that the our rehabilitation systems could effectively heat the deep tissue in the
knee. Furthermore, we found that by using US imaging techniques, we were able to calculate the
temperature increase distributions inside the human body.

In future works, we have some plans to develop a new ultrasound rehabilitation system with this
non-invasive temperature measurement system. Furthermore, now we proposed more convenience
focus position control method which independent of the shape of the transducer array or irradiation
frequency for development of new ultrasound rehabilitation systems. In our method, the focal depth and
the volume of ultrasound fields can be controlled by changing the angle of the probe tip. We are

investigating control of heating region and focal depth now.
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Electrical machine systems capable of energy saving over a wide speed range with a universal

control
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Fig. 1. General IMCC with multiple

three-phase inverters Fig. 2. IMCC with two three-phase inverter

TABLE 1. Current phase of inverters for pole TABLE 2. Motor constants of IMCCC
change
Before After
Eight- | Four- Primary winding resistance (@) 0.862 0.862
pole pole
al U U Primary leakage inductance (mH) 3.67 2.74
Inverter 1 bl \4 W Secondary winding resistance (Q) 0.824 0.501
cl w v Secondary leakage inductance (mH) 3.67 2.74
az U X Magnetizing induct (mH) 15.3 14.6
agne ctance . .
Inverter 2 b2 \Y% 7 < gr; 1z1;1g 1111 o m
4
2 W Y umber of poles 8
Moment of inertia (kg-m?) 0.000685 | 0.000685
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Fig. 3. Simulation diagram of power circuit and control of IMCC
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Fig. 4. Simulated inverter output current and voltage
during a phase/pole change
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Fig. 9. Measured torque during a phase/pole

(b) Inverter output line voltage change

Fig. 7. Measured inverter output current and voltage
during a phase/pole change

Summary

Energy consumption is a matter of great concern, and energy-saving systems are
increasingly becoming a necessity. Half of the electric power generated in Japan is
consumed by motors; thus, the use of highly efficient motors could significantly contribute

to overall national energy savings. Variable-speed drive motors and electric drive systems
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have been developed in order to reduce energy consumption. However, the performance of
electric vehicles and railway variable-speed motor can decrease because of impedance
factors and frequency characteristics, which can ultimately affect voltage source upper
limits for variable-speed drive systems. A consistently high efficiency may be achieved by
varying the number of poles depending on the driving conditions. In this study, a novel
motor system that can vary its electrical system constants to increase efficiency over an
extensive speed range was proposed. Novel motor technologies capable of changing poles
and phases in variable-speed drives were proposed in this study using two individual
current control technologies involving a multiphase inverter. The multiphase inverter
technology comprised two sets of three-phase windings connecting two three-phase
inverters. Each set of coils connecting the three-phase inverters formed a rotating field.
The two windings allowed the resultant field to generate a rotating field of eight or four
poles. Motor systems capable of changing their pole and phase operate at higher
efficiencies over a wide range of speeds. The multi-inverters technology additionally
reduced torque ripple and vibration by controlling the current of each coil independently.
The operating principles and characteristics of each were comprehensively assessed during
the pole-changing process. For the multiphase inverter with two three-phase inverters,
both simulated and measured experimental results confirmed that the proposed motor
effectively supports changing from a three-phase/eight-pole state to a six-phase/four-pole
state under no-load condition. For future work, we plan to simulate and analyze
performance under load in variable speed drives to comprehensively prove its advantages.
Furthermore, it is necessary to experimentally verify the performance suggested by the

present study.
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Deletion of collapsin response mediator protein 4 results in abnormal layer thickness and
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Summary

Since Leo Kanner first reported ‘autistic disturbances of affective contact’ in eight males
and three females with symptoms of what would later be called autism, it has been well established
that a consistent feature of autism spectrum disorder (ASD) in humans is male predominance. The
ratio of males to females with ASD is generally around 4:1. The mechanisms responsible for the
symptoms of ASD and its sex differences remain unclear. We previously identified collapsin
response mediator protein 4 (CRMP4) as a protein exhibiting sex-different expression during sexual
differentiation of the sexually dimorphic nucleus of the hypothalamus (Iwakura et al., 2013). In
addition, we showed many roles of CRMP4 in the morophological and physiological neuronal
functions (Tsutiya et al., 2012, 2015). We recently found a de novo variant (S541Y) of CRMP4in a
male ASD patient (under submission). Although such variants in CRMP4 are likely to be rare, they
may provide pathways and mechanisms responsible for the male-dominance of ASD. In addition,
through assessment of behaviour as well as gene expression in Crmp4-knockout (KO) mice of both
sexes, we are studying the role of CRMP4 related to ASD and sexual difference. Cultured
hippocampal neurons derived from Crmp4-KO mice had more dendritic branches than those from
wild-type mice. Crmp4-KO mice showed decreased social interaction and several impairments of
sensory responses. These changes were more severe in male Crmp4-KO mice than in females. The
mRNA expression levels of AMPA receptors (GluR1 and GIuR2) and a dopamine receptor (D1F)
were altered, mostly in a gender-dependent manner, in the brain of Crmp4KO mice. These results
indicate a functional link between a case-specific, rare variant of one molecule, Crmp4, and several

characteristics of ASD including sexual differences.
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Summary
1. Research Method

The purpose of this research is to prevent workers from leaving by nursing care. This study
has two investigations. The first one is a research for research preparation. The other is

investigation of the current state of nursing care.

: Study on Expertise Related to Career Separation
The subjects of the survey are people who support people care for their families. That
person is an expert in the health care field. I interviewed the target person.
The contents of the question are as follows.
Q 1. Have you ever been involved with a person who quits his job because of nursing care?
Q 2. What kind of care does my family have?
Q 3. What is the facility that will help your family?

m : Study on Necessary Information on Nursing Care When Suddenly Taking Care
The survey target is 8 people who are taking care of their family at home. The occupation
was a care manager etc. I interviewed people concerned.
The contents of the question are as follows.
Q 1. What kind of care does you think is difficult?
Q 2. What is a caregiving skill that a beginner should learn?

Q 3. Does your company have workshops on nursing care for the family?

2. Result

The survey was conducted from December 2016 to February 2017.The interview survey was
within 2 hours per person.As a result of the content analysis, the following 9 items required
necessary information on prevention of nursing care leave which the family caregiver seems
necessary.
D Information on institution such as nursing care service

@ Information on experts and consultants such as SW
@ Regional help
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Technology concerning care
Prevention of back pain

How to relate to the area
Caregiver's own awareness reform
Mental health education

Increase opportunities for family members to go out
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The study of common view constructed by the system of inter-profession work in child protection.
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Summary

This research focused on inter-profession work (IPW) in child protection. IPW is considered a
useful way to overcome repressive trends of professionals. However Yamanaka (2003) indicated
IPW has the possibility of groupthink, which the difference tends to exclude easily in groups. It
was pointed out that the difference made it difficult to systematize IPW. However, these differences
are indispensable for securing various options for clients. Thus it was one of the most important
tasks to toreat the diversity which includs the commonality and the difference. Meanwhile,
Richmond (= 2007) who was called the mother of casework said that diversity needs the special
ability of treating it. This expression can be read that the respect of diversity can not be easily
realized. Based on this problem consciousness, this study attempted to verify that the way of
establishing the common view with treating various differences in IPW.
Here are the research outline.

(1) Review of the earlier study and verification of the research trend of IPW with text mining.

The earlier studies were reviewed. Additionaly, the research trend of IPW were verified with text
mining of the title of the research project in Grants-in-Aid for Scientific research date base.

(2) Review of the theory about "tolerance / toleration"

"Tolerance / Toleration" is a methodology and a practice to have respect for the diversity in
multicultural society (Mukoyama 2013). According to UNESCO (1995) "Declaration of Principles on
Tolerance", "Tolerance is respect, acceptance and appreciation of the rich diversity of our world's
cultures, our forms of expression and ways of being human". However "tolerance / toleration" This
review cleared the difficulty of “respect of diversity”, and the task for professionals in IPW.

(3) Interview survey for coordinators in child protection.

In this study, coordinators in child protection were interviewed for clearing the process of
establishing the common view. The processes of their congnitions includes ambiguity and
changeability in giving meaning or not, as like back and forth. "Tolerance / Toleration" of

cordinators showed the practice of respect for otherness.
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Effects of electrical acupuncture stimulations on bone volume of

rats' femur under different unloading conditions.
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Summary

It has been reported that a bone formation is activated and a bone volume is increased by an
electrical acupuncture stimulation after a tail- suspension. On the other hand, we recognized
that a bone resorption was inhibited by the same stimulation during a
hind-limb-immobilization. It could be assumed that conditions of mechanical load to
hind-limb was different between the immobilization and the tail-suspension that cloud move
hind-limb, and difference in the effect of the electrical acupuncture stimulation under those
conditions haven’t also been studied yet. Then, in this study, effects of the electrical
acupuncture stimulation on bone structural changes caused by the tail-suspension and the
hindlimb-immobilization were investigated.

Seven-week-old rats were used as materials. They were divided into five groups, that is,
tail-suspended and immobilized group (Ts-Im), tail-suspended, immobilized and treated by an
electrical acupuncture stimulated group(TI-EA), only tail-suspended group (Ts-Mo),
tail-suspended and electrical acupuncture stimulated group (TM-EA) and control(CO).
Femurs were excised from each group after 2-week-experiment, various specimen were
analyzed morphologically.

As for anterior-posterior and medial-lateral diameter at middle and distal portions of femur,
CO was at the same level as TMEA and TIEA. On the other hand, Ts-Im, Ts-Mo which wasn’t
treated by the acupuncture electricity stimulation showed the significant low values, compared
to the other group. (Table 1.) A cross-sectional area also decreased significantly by the
non-weighting compared to CO but TMEA and TIEA that were treated by the acupuncture
stimulation maintained this parameter. Sizes of osteocytic lacunas were larger at the distal
portion than at middle portion in every groups. Ts-Mo and Ts-Im showed the significant
higher values than CO and TIEA was as the same CO. Osteolasts and large and small
Howship’s groove existed at the anterior face of femur when observing sections stained by
TRAP staining method. Many TRAP- positive-cells were recognized clearly at the distal
portion, compared to at the middle portion. Furthermore, when comparing between

inter-groups, TRAP- positive-cells were many in Ts-Mo and Ts-Im but were little in TMEA and
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TIEA especially that were treated by the electrical acupuncture stimulation. Every group
showed lower values of Stiffness than CO. On the other hand, groups that were treated by the
electrical acupuncture stimulation indicated same level of Deformation as CO. Values of
Strength in Ex were lower than CO.

It was understood that the immobilization decreased obviously the bone volume, compared
to the tail-suspension, and the electrical acupuncture stimulation contributed to maintain the

bone volume.
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Summary

The purpose of this study is to make clear the essential qualification of sustainability of welfare
community in the multiple housing area. The research methods are composed of those 3 ways.
First is case study to collect the information of advanced attempts for sustainable community,
second is questionnaire survey in the multiple housing area in Japan and third is interview
survey in senior-collective house in Sweden.

From the results of questionnaire survey in Japan, following points become clear. As all
habitants have started aging, the people who have promoted community activities reach an
advanced age, but younger generation doesn’t participate in those activities. In this multiple
housing area, they could not keep the hub to promote community activities.

From the results of interview survey in Sweden, it become clear that habitants in senior
collective house in Stockholm, Sweden could share their obligation to maintain their apartment
and administrate common meal, using common spaces. And there are examples that they took
care of neighbors who had dementia or faced to terminal stage in 3 houses.

The importance of common spaces to promote community formation is extracted from the

results of those 2 studies.
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Summary

Purpose of this research

To develop a new curriculum for school and to clarify the effectiveness and problems of the
education system for children with health impairments through practicing and verifying
teaching-learning activities in distance education by using ICT for children with health disorder
difficult to attend school such as elementary and junior high school.

Method

1 Review of previous researches : Collect prior researches and educational practices related to
learning of children with health impairments who need long-term hospital stay or recuperation at
home.

2 Understanding the practice by utilizing ICT : Understand the actual condition of learning
using ICT for children who need recuperation at home.

3 Practice by WEB conference system : Practice learning activities in distance education between
a school classroom and home of a child with health impairments by WEB conference system with a
computer and a tablet terminal.

Results

1 Field survey was conducted in Aomori Prefecture, Fukushima Prefecture and Kochi Prefecture
and we exchanged opinions on ICT utilization research at the schools for children with health
impairments. Furthermore, we confirmed that we will promote collaborative research in 2017 with
each prefectural board of education.

2  We studied about ICT utilization for educational support for children with long-term
absence from school with the staff of the schools for children with health impairments and the
staff of the hospitals. At the branch classroom of Osaka Prefectural Koyo school for Special
Needs Education installed in Osaka City University hospital, using the WEB conference
system (ZOOM) and the remote communication robot (KUBI), while remotely controlling the
child at home, We confirmed that it is possible to see bulletins in a classroom and participate in
educational activities of classroom. By utilizing the screen sharing function, effective teaching
learning-activities were established by posting the same learning worksheet on both the child's

home PC screen and the classroom room PC screen and writing from both sides. We confirmed
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that even a child who is restricted from leaving the hospital room could obtain the same
learning in the classroom by using the WEB conference system when English was taught at
the branch classroom by an ALT. It was found that this learning style is useful for maintaining
and improving motivation for children with health impairments.

3 We surveyed the actual curriculum and issues of the curriculum for the same curriculum as
the elementary and junior high schools for children with health impairments installed near 5
hospitals of designated center hospital of childhood cancer by the Ministry of Health, Labour
and Welfare. We confirmed that the further independence of schools is required when
organizing the educational curriculum for children with childhood cancer whose school

enrollment period depends on individual medical conditions.
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Summary

The choice of external financing sources has been one of the central questions of corporate
finance. While a huge number of theoretical and empirical studies have been accumulated on
this issue, it i1s striking that few have analyzed the effect of intangible capital on external
financing, given an increasing role of intangible capital in firm growth. This is possibly due to a
lack in firm-level data on intangible capital except for research and development (R&D)
expenditures. This paper tries to fill in this void using a large dataset of Japanese firms that
enables us to construct firm-level data on intangible capital.

Tangible assets, such as property, plant, and equipment, are easier for outsiders to value
than intangibles, leading to lowers expected distress costs. In addition, tangible assets are
difficult to substitute high-risk assets for low-risk ones, resulting in fewer debt-related agency
problems. On the other hand, intangible capital, such as R&D stock, brand, and software, is
rarely pledgeable as collateral, and hence likely to result in credit constraints. Given its role in
output and productivity growth, intangible capital may be suitable for equity financing.

Using a dataset of Japanese listed firms from 2002 to 2013, we examine how firms’ asset
structure in terms of the ratio of intangible to tangible capital is related to their choice of
financing sources among bank loans, equity issues (seasoned equity offerings: SEO), and bond
issues. We further investigate how the choice of financing are related to post-financing
investment in tangible and intangible capital. We find that firms with higher intangible capital
ratios are more likely to choose equity issuance than to choose loans and bond issues. Using
propensity score matching and difference-in-differences approach (PSM-DID), we further find
that firms that chose equity or bond issuance invest more in intangible capital than firms that
do not issue them, and that the increase in intangible capital investment for equity-issuing
firms is much larger than those for bond-issuing firms. Finally, we also obtain results that are
consistent with a number of existing theories on capital structure such as the market timing
(mispricing) hypothesis on equity issuance, the tradeoff and the pecking order hypotheses on

debt and equity, and the holdup hypothesis on bank loans.
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Summary

Damages on agricultural crops by sika deer (Cevus nippon) have now been serious social
and economical problems in Japan, and practical approaches to manage deer populations
are strongly required. Generally, one of the most ways of the wildlife management for large
mammals such as deer are the ecological one, trying to understand ultimate causations of
population dynamics of deer and to control the population density around farms nearby,
however they are indirect way, not to effectively control deer crop-raiding behavior.

Here we attempt to develop the general-purpose costless behavioral test battery to
assess their perceptual and cognitive traits underlying their fear learning by operant
conditioning approaches, a psychological way to directly shape the animal behavior as
humans requires, e.g., deer will be shaped to avoid the area around farm if they hear the
alarm sounds. The custom-made apparatus were built up to use a small micro computer
connected to commercial feed dispenser for companion animals, and small speaker; and
this enabled us systematically to control sound playback and food delivery. When
conducting the simple experiments for each of two subject deer, where food pellets were
delivered every 5 min for 12 or 18 times together with simultaneous or delayed playback of
440-Hz pure tone, we examined whether subject deer learn the association between sound
playback and food delivery by analyzing the reaction times from sound onset times to
approaching to food dispenser.

Our preliminary observations would show deer quick approaching to food dispenser
when the sound was played back, and the shortening of reaction times, suggesting our
apparatus would work well to further apply automatically shaping of deer approaching.
However, we did not conclude their clear acquisition of association learning between cue
sounds and food delivery. For the next step, we should improve to monitor deer approaches
or other behavioral responses such as sniff touching the switch to confirm their association
leaning between sound cue and their reactions, which would be a promising procedure to
objectively test their perceptual and cognitive foundations, useful knowledge for all applied

studies of deer behavioral management.
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Summary

This study started with the aim of understanding what Tokyo was going to realize through the
Olympics of 2020. It is evident that the bid for the event was a growth strategy in the era of
deindustrialization. However the government of Tokyo changed the orientation several times in
order to reduce the financial burden, and therefore the purpose of the event becomes increasingly
obscure. On the other hand, the national government demolished the National Stadium while there
were demands for its restoration among architects, and the city is pushing forward the eviction of
neighboring council houses. In view of this movement, Tokyo seems to have strong intentions to
rebuild the city through the event. In this study, research was conducted in order to understand the
transformation of the city through the Tokyo Olympic Games by doing the fieldwork on the sites of
the recent Olympics or international events.

First we visited Beijing and realized the will of the State to proceed authoritarian urban planning
because the Olympic Park was built in the exact extension of the old city axis. Next in London, we
visited the Olympic site (East London), and observed that even though the mayor was from the
right party at the time of Olympics, the one who started the development was from the left party.
Thus, there is a need to extend the research period for the purpose of examining the entire planning
process. In Rio de Janeiro, we interviewed some geographers who had been involved in the event.
They informed us of the necessity of questioning the fact that the profit of the events — the FIFA
World Cup and the Olympics — had not benefited the poor.

In Seoul, we visited two Olympic sites of 1988 and the areas with recent development. We found
out the local and global relations between organizing the Olympic Games and urban development.
In Paris and Sapporo, the former is planning to host the 2024 Olympics and the 2025 International
Exhibition, and the latter is also invite the 2026 winter Olympics. We checked the documents of
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past events in local archives to compare them with Tokyo. In addition, we visited the site of the
Summit of 2016 — Ise-Shima —, and conducted the field research from the perspective of security to
realize the apparition of the concept of the “visible guard” by the self-defense forces.

Henceforth, in order to make a clear comparison, we will narrow down the potential research
sites and perspectives. For example, Rio is important since it is the most recent Olympic city, but it
1s distant for Japanese researchers to travel, and therefore we need to establish a relationship with

the local researchers.
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Summary

Rapidly developing cities in developing countries are facing various environmental
problems. Safe and stable water supply is one of those problems, and there is an urgent needs
to improve the situation. Engineering solutions sometimes don’t work because of failure of
operation and maintenance due to low ownership for those infrastructure. We need to make a
plan for water supply with fostering user’s ownership.

This research project focuses on designing methodology for water supply incorporating
user’s aspects in rapidly developing area in developing countries. It is divided into 2
sub-projects: (1) direct measuring of water end-use, and development of interface for onsite
“visualization” of water use, and (2) design of water use system incorporating residents’
opinions and preferences. This year, we started a preliminary survey in Sri Lanka for direct
measuring and interface development, and did a field survey in rural area of Hanoi city to
collect information to discuss the appropriate water use system there.

A field survey in Sai Son Village, a typical agricultural area of Hanoi was done on
August, 2016. We did an interview and water sampling in 58 households. More than a half of
respondents got their income from agriculture, but the level of income is lower than the average
in Hanoi city. They don’t have public water supply, then use both well water and rain water for
their water use. Rain water is mainly used for drinking and cooking purposes, and well water is
used for other purposes, such as laundry, toilet flushing, and bathing. Washing machines are
used in more than 75% of households, and around 30 % of households is using purification
equipment for their drinking water.

We obtained their attitudes, opinions, and preferences in water use system, and also
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confirmed the water quality of their water resources. Through analyzing these information and
results of additional surveys in future, we will discuss methodology to incorporate their opinions to
design water use system in future.

Besides a field survey in Hanoi, we found that more detailed survey is possible, and is
needed by local experts for water end-use analysis from the preliminary survey in Galle city, Sri
Lanka. We will continue the surveys in both area, to achieve our final objective to develop a

designing methodology for local water use system with fostering user’s ownership.
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Criminals and Suspects Portrayed by the Japanese Media
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Summary

This research examines how victim/suspect has been described in recent crime reports in
Japan, and raises questions from the perspective of attitudes towards privacy.

In the modern era, the mass media forms an integral part of our perceived reality and our
awareness of norms. In this context, we believe that studying the current situation of how
victim/suspect are described in crime reports is useful for identifying the damage caused to the
subjects of the reports, and for obtaining ideas for improvement. The objective of this study is to
examine how privacy/personal information related to political/economic cases is reported in the
Japanese media based on quantitative analysis. It is hoped that the results and the implications of

the present study will lead to a clearer conception of how to report.
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Construction of overall detection system of nivalenol-type trichothecenes
WFFEREHE L2k B (B LS bR

WFFER, Rk 28 454 A 1 A~FRL 294 3 A 31 H
F—U—F, /OHFEFH mycotoxins
@ D74 food safety
@7 tF M LEEHE acetylase
@7 2F MALIE#E  deacetylase
O4EHK#%# biosynthetic enzymes

SRR 28 4SS 4E, 1,810,000 Y

Divi% =94

(DFRBLOHEFER
S HE e AZTLIER /NS . RS L RFS L, ZBRIEL T < [Nivalenol SRR =72 A HdT=H D7
TFIUCIEORES 15 ERIRE 7 AW Far 77 L U A (RAY —53) | 7i#l (2016 45 11 A 19 H |
20 A)
RATHER, Bfr#h9E, NI, MHhE, ANE, ZiRET-: Th)=a7 vy C-A4 L7 v F Ll TRIT
DL TEVEDIRAEL FEBUFAT ) H 1 5RRIRE 3 FAEM a7 7L o A (RAZ—563R) | 1UAR (2016 4 11
H19H.20H)
RS $h5E, A BT BERRTE AT, TG L EEORE RN B L BT TR=
TR RIS TRIT DL ERIRIAED FMFRES ) AR~ Aahd 2 5 79 RIS e (RA
Z—3g3%) | HLlk (2016 427 A 29 H)
NI HE AR ZIr B BORR B Rk B TN a7 ey CANT vk BT e T
{bIEMEZ RO TN ORE ) AR~ Aahk o7 5 79 B s (RAZ—3EK) | Bk
(2016 427 A 29 H)
FATHER . BRr#n 92, T |82 ARRE . ZHEE T Mivalenol & W 70D — R HTEDHEEE |
55 111 [l AR AL i A e (MERSER)  Rn( (2016 4F 5 4 19 )

(2) Lo

- Tanaka, A.,Saikawa, S., Suzuki, T., Echigo, A., Maeda, K., Sato, M., Fujimura, M., Tokai, T.,

Usami, R., Yoshida, Y., Kimura, M., Takahashi-Ando, N. Acetyltransferase activity in

Pseudomonas sp. capable of acetylating C-4 hydroxyl group of nivalenol-type trichothecenes.

J Gen Appl Microbiol. 2017 Jan 25;62(6):326-329. doi: 10.2323/jgam.2016.05.002.
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Summary

Trichothecenes are notorious mycotoxins produced by some fungi such as Fusarium graminearum
and F sporotrichioides. Nivalenol (NIV), one of trichothecenes found in grains infected with £
graminearum in Japan, remains unregulated. ELISA for NIV has not been available since specific
antibodies to NIV have not been produced. However, antibodies to 3,4,15-triacetylnivalenol
(3,4,15-triANIV) have been available, thus, we conceived the idea to acetylate all NIV-type
trichothecenes to 3,4,15-triANIV for ELISA detection. For this purpose, large-scale production of
TRI7 is required, however, because of extreme instability of TRI7, our attempt has not been

successful. Thus, in this study, we aimed to produce TRI7 in a large scale and find appropriate
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storage condition for this enzyme. We also attempted to convert NIV to 3,4,15-triANIV by
recombinant TRI101, recombinant TRI3 and the crude enzyme of TRI7 from sonicated mycelia of #
graminearum.

First, we compared TRI7 activities of 6 strains of F graminearum, NIV producer MAFF 111233
wild type (WT), A7ri8 (MAFF 111233 in which 778 gene conding TRIS8, deacetylase, is disrupted),
ATri8 Prer Tri7 (ATri8 in which 7ri7 gene was incorporated under TEF promoter), A7ri3 (MAFF
111233 in which 7¥i8 gene conding TRI3, C-4 hydroxylase, is disrupted), JCM A7ri5 Prer 7¥17 (DON
producer JCM9873, in which 7ri5 gene, coding the first biosynthetic enzyme of trichothecene, was
disrupted, and 7¥77 gene was incorporated under TEF promoter). Among them, A7ri8 and JCM
ATri5 Prer Tri7 showed the highest TRI7 activities and A7ri8 was used below.

We incubated A7Fi8 for 3~8 days and found out that TRI7 activities of the sonicated mycelia
reached the maximum level after 4 to 6 day-incubation and then decreased. We also fractionated
the sonicated mycelia by 5,800xg centrifugation and 100,000xg ultracentrifugation, to obtain four
fractions, 5,800xg pellet, 5,800xg supernatant, 100,000xg pellet and 100,000xg supernatant. All
fractions showed relatively high TRI7 activities, which indicated the difficulty to concentrate TRI7
by centrifugation. However, it was also shown that 1000,000xg pellet had hardly any deacetylase
activities.

Next, we tried to find out the appropriate storage condition of TRI7, since under the condition
which we examined last year, the TRI7 activities sharply declined after one month storage. Thus,
we examined different storage conditions. We used 5,800xg supernatant of A7¥i8 and stored them
with 50% glycerol and/or 0.1% BSA at -30°C or -80°C for 1, 2, 3 or 6 months. The stability of TRI7
dramatically increased under these storage condition, and even after 3 months at -30°C, with
glycerol and BSA, hardly any TRI7 activities have lost.

Finally, we tried to convert NIV to 3,4,15-triANIV by combined enzymes, recombinant TRI3 and
recombinant TRI101 and crude enzyme of TRI7 from A7ri8 As a result, 78.5 % of NIV was
converted to 3,4,15-triANIV, however, 4,15-diANIV was also detected, which strongly indicated that
there was some deacetylase in this reaction mixture. We need to exclude these deacetylases from
the converting reaction mixture. If the conversion of all NIV-type trichothecenes to 3,4,15-triANIV
1s achieved, it will help to detect NIV-type trichothecenes overall, and control these notorious

mycotoxins.
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Study on manage-able community development in Thohoku disaster stricken areas
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Summary
The Great East Japan Earthquake occurred on Friday, 11 March 2011 which was the most powerful
earthquake ever to have hit Japan. The earthquake triggered powerful tsunami waves that reached
heights of up to 40.5 meters in Miyako, Iwate Prefecture.
On 11 March 2016, the newspaper of Iwate Nippou report confirmed: 21,865 deaths, 57,677 living
in temporary houses and 174,000 refugees from the areas.
In coastal areas, people were always aware of Tsunami during hundreds years, constructing
sea-walls to prevent tsunami.
As the most crucial issue is how to relocate stricken communities to safer (higher) ground in order
to prevent future tsunami, the new hill side previously forest is developing for housing the people.
They are following with Guidelines set by the government, which basically recommend moving
communities to higher ground (embankment, land readjustment), reconstruction of sea-walls
(height, scale) and evacuation of facilities in the tsunami-affected area.
Projects of land readjustment or embankment may take a long time to reach an agreement among
victims who have previously varying opinions from their living situation, and will have to move
together in a group.
In other words, a problem to be resolved is how the projects, which have a law power, can be
implemented with unified and extended agreements by all people involved.
In addition accelerated restoration of industries and the creation of job opportunities are
indispensable for recovery, because the population has been rapidly decreasing in these areas since
the disaster.
In these days, we have been researching movements both of societies and regional economics
happening in investigating areas and call the victims and experts concerned to have meeting to
discuss with the problems for coping with the tough living conditions and how to make new

management-able communities as well as taking hearings from victims.
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Firstly, huge sea-walls that makes the sea invisible is being built. According to the plan, a band-like
mass length of 100 m at the base is intermittently continued over the entire disaster-stricken area
length of 370 km, and the case is basically implemented.

In the previous stage, based on the severe situation of the disaster, the concept of disaster reduction
was launched, the basic guidelines for the case of the occurrence of the tsunami are raised in the
government, and following it the initiative decisions by the local administrations are guaranteed.
However, there are many areas where local administrations decided to make sea-walls construction
by utilizing huge subsidies from the government that have been deadlines for application, without
sufficient discussion and without clear direction. In some areas, the height of the tide bank is kept
unchanged under the agreement of residents, and an escape map is prepared as an alternative
measure.

Secondly, in the previous urban areas flooded by the tsunami, they are planned to raise several
meters, and the land readjustments are also planned and implemented. However, the business has
been prolonged, and the situation has been getting worse because residents who can not wait
housing rebuilding.There is a possibility that the town to be rebuilt will contract sharply in the
future.

It is totally different from the regional space so far, it is planned to form a uniform urban area, and
it is estimated that only about 60% of the planned number of people will return.

The following problems were obtained from this research.

1) While reconsidering the huge budget dropped mainly in hardware under the idea from the region,
we should change to strengthen inclination distribution towards software and pursue various
attempts on the basis of resident’s lives.

2) To establish a relationship that universities cooperate with specific municipalities and regional
organizations to achieve continuous support and support.

3) The residents themselves should look into the regional resources and issues and commercialize
them.

4) To grasp the diverse living needs of victims and to support them as well as discovering

endogenous human resources.
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Summary

We conducted additional researches in China; “Use of Data Analysis on the Finance and
Management of Universities in China” and “IR activities and University Evaluation in China”.
We also participated in the research “Heisei 27 student survey (MEXT)” in Japan, and took
charge of part of analysis and report.

Through these research activities, we understand the present situation and the challenges
of IR in Japan, the United States and China, and published thesis at an academic conference.
The results will become the basis for a further systematic analysis for those three countries.

Challenges for Further Research

The challenge for further research is how to make effective proposals for IR in Japan and for
Toyo University in order to clarifying the differences of IR in Japan, the United States and
China.
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Summary

At first glance, it looks as if we know a lot about the lives of the women who, born in needy
rural areas, worked in the silk spinning industry in prewar Japan. Many researchers have
described their poor working and living conditions in the silk spinning mills, giving us a hint of
what the reality of their lives might have been. Still, because they almost systematically
investigated this topic in the macroeconomic context of the Japanese industrialization, they
mainly criticized its negative consequences and argued that these workers, exploited and
oppressed, led a horrendous life in these mills. Therefore, most people remember them as
victims and commonly refer to the history of their lives as “the pitiful history of women workers”
(jokou aishi).

But what do the women who worked in the silk spinning industry in prewar Japan have to tell
us about their own version of their past? Did they consider themselves as victims and describe their
experience in pitiful terms at all? Very few scholars have looked for some answers to these questions.
In this respect, this study, which is based on the analysis of oral testimonies by ex-spinning mills’
operatives, aims at reexamining this “pitiful history of women workers” through the lens of life
history, so as to try and get a fuller understanding of how these workers perceived their experience
at the factory.

This study revealed that a positive representation of these women workers is indeed possible. If
the informants often described their work as “hard”, they did not go as far as presenting themselves
as exploited victims of the factory system. On the contrary, many of them insisted on the numerous
sources of joy and content, not to mention a certain “window on modernity” factory life offered their
workers. In this perspective, one can think that, for most of these women, “the factory experience”

may at least have been a lesser evil than the life they led at their parents’ home.
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Kazuki Hirase, Ex-ante alpha-core with communication system in a KT-4 logic model.
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Tomomi Miyazaki,Public capital and stock market performance: Evidence from Japan.
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Kazuki Hirase, Ex-ante alpha-core with communication system in a KT-4 logic model, [ H{EK
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Tomomi Miyazaki, “Public investment and regional business cycle fluctuations in Japan.” Applied
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Summary

We held jointly a workshop in Philips Universitat Marburg. This workshop has been hold every
two years since 1992. This is the thirteen times. Our workshop could be said to be a real success,
because thirteen scholar presented interesting papers.

By the way, presentation title of Japanese participants are as follows.

Kazuyasu Kawasaki, The economic impact of supply chain disruptions from the Great East-Japan
earthquake.
Kazuki Hirase, Ex-ante alpha-core with communication system in a KT-4 logic model.

Katsuyoshi Nakazawa, Change in strategic interaction after introducing a policy.

H.Steven Green, The soft power of cool.

Tomomi Miyazaki,Public capital and stock market performance: Evidence from Japan.
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Summary

This study aimed to clarify new legal problems in digital network society that we can anticipate in
the future by comparing with EU, mainly Germany, and aim for legal solution. More specifically, we
will clarify various problems of consumer protection in the digital network society, diversifying the
purpose of the contract, which will arise from the further development of the digital network,
diversifying the implementation method, and legal solution It was aimed at orienting.

The digital revolution that began at the end of the 20th century has continued to accelerate the
development speed in the 21st century. As technology evolves and the infrastructure accompanying
it develops, people's lives cannot exist without digital networks. For example, many people now use
mail-order sales using the Internet, and they are also using SNS. In response to such social
conditions, legislation by the state is not necessarily sufficient. In terms of research as well, I focus
on such new legal problems. For example, in use of many SNSs, people can use the contents for free,
but as a precondition, it is necessary to input their own personal information such as name, birth
date and the like. In this case, I cannot find Japanese research on what kind of legal relationship.
In the EU, on the other hand, two proposals on the discipline of the digital network society have
been issued in recent years.

In the first half of the fiscal year, I concentrated on collecting and analyzing the materials and
focusing on preparing questions for the interview. After that, I attended the 71st German Legal
Convention. The Civil Law Committee pointed out the current situation of the German Civil Code,
which has not kept pace with the development of digital network society, with the theme "The
German Civil Code is an update?". After that, I discussed with professor Martin Schmidt-Kessel of
Bayreuth University, Germany, a joint researcher of this study. After returning to Japan, I analyzed
the present condition in Japan, based on the achievements in Germany. As a result, based on the
EU directive, it was once again highlighted that Japan's current situation is behind compared to
Germany, which is working on new legal phenomena. And, as the digital network society is a
cross-border society, we have concluded that the problem of Japan alone should not be solved, and
the solution of the legal problem should be leveled globally. I exchanged opinions, and presented the
results at a joint symposium held at Toyo University on March 14th 15th.
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Summary

The focus of this study was to carry out three local surveys in Beijing and Seoul with the
assistance of cooperating schools. These local surveys were administered in the Beijing
Institute of Technology as well as in other two locations in Beijing and Seoul, respectively,
during the period from September 2016 to February 2017. In September 2016, we held a
Japan-China Barrier-Free Seminar in Beijing. In addition to four experts invited from the Beijing
Institute of Architectural Design and the North China University of Technology, many wheelchair
users and visually impaired individuals engaged in various activities in Beijing participated in this
seminar. Through this seminar, we found that not only members of Beijing Disabled Person's
Federation but also other disabled persons are involved in the formulation of barrier-free policies in
Beijing.
In November, we conducted a survey at Korea Disabled People's Development Institute, during
which we interviewed the members the two major disabled people's organizations in Korea (namely,
Korea Spinal Cord Injury Association and Korea Blind Union) to investigate the involvement of
disabled people in the formulation of barrier-free policies in Korea. In late February in 2017, we
visited four disabled person’s livings in Beijing to interview them about movement and housing
issues. This interview provided key insights into the state of housing for disabled people in rural
Beijing, living situation in the residential complexes in urban areas, and living conditions of
disabled people living in traditional residential dwellings in urban areas.
In early February in 2017, we invited researchers from Beijing and Seoul specializing in the field of
barrier-free design to Toyo University and held a joint seminar to discuss the future of
barrier-free/universal design policies in Japan, China, and Korea.
In addition, all three countries were aware that they would be facing the rapid aging of their
populations in the coming years, and confirmed the added importance of incorporating
barrier-free/universal design into urban areas and living environments. Other findings of the
present study can be summarized as follows:
(1) All three countries are now at the stage of revising the legislative systems relating to
barrier-free access.
(2) The future goal is to involve more citizens and users (including those with disabilities) in
the barrier-free movement.
(3) Barrier-free access is essential to socioeconomic activities and tourism in the aging society.
(4) We reached an understanding with the cooperating schools on the importance of promoting

interactions in both educational and academic areas through collaborative research.
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Mechanisms for sex reversal in the brain
Changes in gene expressions induced by androgen

in the female tilapia terminal nerve.
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1. Materials & methods
(1)_Animals: Mozambique tilapia Oreochromis mossambicus were maintained at 25°C. Sexually
mature female fish of almost equal size were used.

(2) Comparison of proliferating (PCNA-positive) cells between control and 11-KT-treated females:

11-Ketotestosterone (11-KT) or sesame oil was injected into mature females (11-KT-treated or
control females). After injections, fish were kept individually in tanks for 7 days. Then, animals
were anesthetized and transcardially perfused with saline, followed by 4% paraformaldehyde in 0.1
M phosphate buffer (PB). Brains were then removed and immersed in 0.1 M PB containing 20%
sucrose. Serial frontal sections of 20 pm thickness were cut and thaw-mounted onto
polysilane-coated MS slides. Thereafter, sections were stained either one of antibodies against
proliferating cell nuclear antigen (PCNA), GnRH3, GFAP, and Hu.

(3) Detecting new-born neurons and GnRH3 neurons: Mature females were injected with 10 mM
BrdU 24 hours before or after the injection with 11-KT. In some cases, 11-KT and BrdU were

simultaneously injected to mature females. Seven days after 11-KT injection, brains were removed
and new-born GnRH3 neurons were detected immunohistochemically.

(4) Transcriptome analysis: Gene expressions in the terminal nerve were compared between

11-KT injected and control animals by transcriptome analysis. We performed this part of the
experiments (in August) and the analysis (in December) in Prof. Pung-Pung Hwang’s Lab (& fi§
il #dZAF7E=E) at Academia Sinica in Taiwan. Prof. Pung-Pung Hwang, Assistant Prof. Yung-Che
Tseng (& JE#  B1#), Miss. Ruo-Dong Chen (B #4 #iH) and other members in Prof.
Pung-Pung Hwang’s Lab performed the experiments with us. Standard mRNA library preparation
and Hiseq 2500 rapid mode sequencing was performed by Genomics BioSci & Tech in Taiwan.

Assistant Prof. Yung-Che Tsung and Dr. Lee Jay-Ron helped us to analyze the transcriptome data.

2. Brief results

The mean density of PCNA-positive cells was significantly increased in both the dorsal and ventral
regions along the ventricle in 11-KT injected females, compared to those in controls. This study thus
showed that 11-KT increased proliferation around the ventricle at the level of the terminal nerve.
No double labeled cells with BrdU and GFAP but many labeled cells with BrdU and Hu were
observed in the present study, indicating that 11-KT did not increase the proliferation of ventricular
radial glial cells but that of neurons. Furthermore, when BrdU and 11-KT was simultaneously
injected into mature females, some GnRH3-positive cells had BrdU-labeling. Results from
transcriptome analysis revealed that gene expressions in the terminal nerve were dramatically
changed after 11-KT injection. More than 50 genes significantly changed their expression levels
after 11-KT injections. Some of them were genes regulating cellular proliferation such as Sox2 and
Sox11. Interestingly, we found many interferons (IFN) genes, which were recently demonstrated to

regulate cellular proliferation, differentiation, were also affected by 11-KT.
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3. Future works

The present study revealed that 11-KT induced adult neurogenesis and the increase of newly-born
GnRH3. In addition, this study provides the collection of genes whose expressions were changed by
11-KT. We then investigate pathways and/or networks working in 11-KT induced adult

neurogenesis including neurogenesis of GnRH3 neurons.

Summary

It 1s well known in rodents that sexual differentiation of the brain area related to the reproduction
is induced by gonadal steroids during a single sensitive perinatal period known as the ‘critical
period’, and that the sexually differentiated neural circuits lose their plasticity after this period. On
the other hand, certain fish species undergo complete sex reversal during their life. Some can
naturally change sex from female to male or from male to female; others can change their sex by an
impact from social environments or artificial hormonal treatment even after initial maturation. In
those fishes changing gonadal sex as well as behavioral one, neural circuits involved in sex
difference are considered to maintain its plasticity even in adult stages. However, it is yet to be
elucidated how the sex reversal takes place in the brain.

The present study showed that non-aromatizable androgen 11-KT induces male-specific
reproductive behavior in mature female Tilapia and increases adult neurogenesis in the terminal
nerve of them. This finding is very impressive because it has been demonstrated that adult
neurogenesis does not occur in most brain areas in mammals except a few areas like hippocampus
where not androgen but estrogen can induce adult neurogenesis. We revealed in this study that
androgen can induce adult neurogenesis in fish brain without conversion to estrogen. Furthermore,
11-KT also increases newly-born gonadotropin-releasing hormone (GnRH) 3 neurons which are
reported to control male reproductive behavior.

Previous studies on sex reversal of reproductive behaviors in fishes have mainly examined
neuropeptides including GnRH in sex-changing fishes, because neuropeptides are considered as key
regulators of reproductive function and behavior in fishes, as is the case in tetrapod vertebrates.
Advanced teleosts of tilapia have three GnRH subtypes; that is, seabream GnRH (GnRH type I,
GnRH1), chicken GnRH (GnRH type II, GnRH2) and salmon GnRH (GnRH type III, GnRH3),
which are expressed in the preoptic area (or hypothalamus), midbrain, and terminal ganglion,
respectively. The different localization of these three subtypes indicates that different GnRH
subtypes may exert different functions. Among three GnRHs, Ogawa et al. showed that injection of
GnRH3 antiserum into the intracerebroventricular region of male Nile tilapia significantly
suppressed nest-building and aggressive behaviors specific to males, suggesting the involvement of
GnRH3 in induction of male-specific behaviors.

Our results combined with previous data lead to the hypothesis that 11-KT induces the
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male-specific reproductive behavior in mature females at least partly through adult neurogenesis to
increase GnRH3 neurons, which are key neurons for male reproductive behavior. The results from
transcriptome analysis provide the important information for further study to elucidate the

molecular mechanism underlying 11-KT-induced sexual reversal in the brain.
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